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(57) Abstract 



A system includes a telefihone and a distant device. The distance device contains one or more telephone munbera which are later 
to be dialed at tfte telephone. The telephone numbeis are transmitted in coded fonn. preferably dual tone mulUfrwiuency form, from the 
device to the tel^hone (figure 3). Tbe distant device may be a directory assistance service position, a caller ID receiver, and answering 
machine, a voice or electronic mail system, a tenninal operated by a secretary or receptionist, or a simple DTMF IceyboanS (figwie 1), After 
the telephone numbers are receivedi^they:tire-stc^f Jh;any mempries.in the,telcphp?iev Later, the user selects one of the entnes 

for dialing and the entry is used for adclress signaling. Optionally, storage, selection and dialing of a memory entry can be further simplitiea 
by using voice processing techniques (figure 120). 
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ENHANCED SYSTEM FOR TRANSFERRING. STORING AND USING 
SIGNALING INFORMATION IN A SWITCHED TELEPHONE NETWORK 



CROSS-REFERENCE TO RELATED APPLICATIONS 

This application is a continuation of presently-pending of U.S. Patent application 08/378^29, filed January 
26, 1995, vAnch is in turn a continuation-in-pait of U.S. Patent application 08/322.209, filed Oaober 13, 1994, now 
abandoned. 

FIELD OF THE INVENTION 

This invention relates generally to telephone answering and paging devices, and in particular, to an enhanced, 
end-user equipment based messaging and paging system for telq>honic infonnation. 



BACKGROUND OF THE INVENTION 

Users of the telephone system today have a variety of mediods available to them for obtaining the telephone 
numbers of individuab or bu^nesses v^m they wish to call. These include hard-copy telephone direaories, directory 
assistance numbers (eg., 555-1212 within the North American Numbering Plan (NANP)), personal telephone 

15 directories maintained by an individual or business, etc. There are also a number of different ways for individuals to 
obtain telephone messages and determine the phone numbers of parties whom they need to call ^back. These include 
automated devices such as telq)hone answering machines, pagers vMch display a callback number, and caller 
identification boxes, as well as human devices such as an office receptionist or secretary. Telephone memory storage 
and recall devices allow users to preprognm a limited personal directory of fi:€quently-called telq)hone numbers into 

20 their telq>hone device, or, for example, to retain the last telq)hone number dialed fnm thdr telq^hone, and thus to 
autmiiate the process ofmaking some calls. Biit for the vast majmty of calls, tdephone users still must manuaUy 
down phone numbers on a |riecc of paper while speaking to a directory assistance operator, callixig die office 
recqptionist or listemng remotely to die messages on dieir answering machine, or must have some other written or 
di^)layed nqnesentation of a fdione number in front of them (e.& on a pager), before they then proceed to manually 

2 5 pimch such numbers into a telephMie in order to place a call. 

Particularly widi the rapid increase in mobile telephone usage and the expected increase in the use of personal 
communicatior)s systems, personal digital assistants and similar devices, this system of manually recording, and dien 
dialing telephone numbers is hi^y inconvenient For the driver of a motor vdiicle engaged in mobile telephone 
communications, it can be unsafe. And even for traditional fixed-location telephones, it is highly inefficient to call a 

3 0 directory operator, an office receptionist, or a home telephone answering machine, listen to and write dovm one or more 

telephone numbers, and dienmanuaUy place telephmecalb based on these numbers. It is also less-dian<onvenient for 
a pager user with a callback nuinber display ed on a pago" to track down and use a sq>aFate td^ 

One attempted af^roacfa to address some of these problems is a service commonly called "call coiiq>letion". 
In the q[)ecia] case where the number the user wishes to dial is to be recdved from a d 
35 "call casapkAorT is available die caller can indicate by a spoken signal or dialing of a DTMF (dual tone 
multifrequen^) digit diat call completion is desired. The carrier providing the telqihone number then dials the call and 
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connecis it to the caller. A surcharge is generally imposed for this service, above and beyond the cost of the telephone 
call 

Call completion by directory assistance operators, if and when it is implemented in a calling area, would 
reduce the need for a user to manually write down and then dial a telephone number when using direaorx* assistance. 
5 However, if the user wishes to call the number again (for example if the number being called was bus\* or unanswered 
or if the desired party was not available), the user would still have to write down the number or would have to place a 
later call to directory assistance to again ask for call completion to the same nimiber. If the user wants to use the 
number at a later time other than via call compledon. some method of manually recording the number would similarly 
be needed. Further, the availability of call completion in various calling areas is imeven at best. Similar iimitadims 

1 0 exist in present systems for advising a caller that the called number has been discormeaed and changed to a specified 
new number, or in advising a caller that further informauon can be obtained by calling a dififerenL specified number. 

It will be appreciated, however* that direaory assistance call completion leaves some of the above-described 
problems unaddressed. Consider the case of the business executive or travelling salesperson receiving, say. twenty 
phone messages from his or her secretaiy or telephone answering machine, who then has to write down twenty phone 

1 5 numbers and manually place twenty return phone calls, all while trying to drive an automobile safely. Consider also the 
case of a person with a physical disability for whom writing down phone numbers and placing calls may be next to 
ts^ssible. 

In the case where the secretary is providing information about pending telephone messages to someone who is 
driving a car. it might be thought that the driver could be saved having to write down and signal the telephone numbers 
20 by the expedient of having the secretary accomplish a sort of ersatz call completion by placing a three-way or lodged 
call with the driver and with a party named in a telephone message. But while asking a secretary or receptionist to 
fcHward a call to another number can mimic a call completion service, it is highly difficult to do this in sequence for 
multiple calls and requires a diird party - the secretary - to remain on standby throughout. Also, the signal qualit>' 
degrades each time a call is forwarded. 

2 5 Various voice recognition schemes may be used to simplify the process of determining and calling a telephime 

number. For acample^ scane systems enable a user to speak a name into a phone, recogruze the name from the voice, 
and dien lookup and call a number accordingly. But the reliatnlity of voice recognition systems today is uneven, die 
better systems are £urly expensive, such $ystems generally must be taught to recognize die voice panem of each 
individual tfiat tises them, the size of the directory of listings for which sudt a systiem can be effective is very much 
30 constrained, and generally, diese systems operate on a pre-defined direaory of telephone numbers. There is certainly 
no universal voice pattern, and the development of an automated voice system that can find the single correct entry in a 
directory with potentially millions of entries is dauruing, requiring the give-and-take of ordinary human conversation or 
of highly sophisticated computer programs, even if the voice recognition is performed perfealy. To increase the 
widespread utility of even the most rudimentary voice processing systems, methods are needed to simpliiy the range of 

3 5 voice commands and signals that a user needs to utter and to reduce the quantity of numbering imbrmation that needs to 

be searched to provide a desired telephone number. 

It is already commonplace for many telephones to contain internal memories allowing them to store a handful 
of frequently«used telei^ione numbers, or to retain the last tumiber dialed ainomatically. The entry of numbers into the 
telephone's memory is invariably done by the user, who manually enters a nmber while also designating a numbered 
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memory location. But the numbers so stored are generally limited to firequently-called numbers, and must be manually 
entered via a series of strokes on the telephone keyboard. 

Also, many people do not realize that this memoiy for frequently-dialed numbers can also be used to store the 
caller's ovm phone number and chat a memoiy recall during an ongoing phone conversation can be used to send the 
5 DTMF digits of the callei's own number over the coimection, directly from memoiy rather than yiz a series of keyboard 
entries, such that they can be heard at the other end of the connection. This comprises a rudimentary form of 
decentralized, user-customized caller identification that could, for example, simplify the process of signalling a pager 
via a pa^g service, but has not been e^qploited to date to neariy the extoit possible. 

Anodier approach is the use of a Caller identification (Caller ID) box having an automatic redial. The box has 
10 a button which, if pressed, results in redialing a telq)hone number Chat has been received via Caller ID. With such a 
box a phone nuxhber, even an infrequently or never-before used number, is stored and can be redialed as a result of a 
received calls, rather tfian as a result of manual entiy by the phone user. 

A caller ID box with such a function sraiecinies does not help, however, because smiecimes the number that 
tiie i^fie user should dial is not the same as the number received via caller ID. For a person who is not located 
1 5 adjacent to the caller ID box, this benefit of haviiig die numbers that need to be called already stored in the box's 
memory is no help. In additioii,ix)any political jurisdictiorisrestria or prohibit caller n> for reasons of persor^ 

Further, implementation of caller ID today is centralized in the switches at telephone company central office 
facilities, rather dian decentralized into intelligent end-user communications devices. Thus, individual users caxmot 
readily customize their own caller ID "profiles" (for cxaxBple, to specify a callback number different than the phone 
2 0 nimiber they are calling fit>m, to send a pictorial icon of diemselves, etc.), and to easily decide for themselves whether 
or not to use caller ID features in the first place, irrespective of political jurisdiction or central office capability. 

Tdqrftone answering machines, whidi are in the nature of voice memories, are remotely accessible by dialixig 
a correctfy-coded sequence of touch tones ccmiprisiitg the owner'^ "passwDrd," but one must still listen to the voice 
recording, manually note the i^ne number to call, and then manually place the return call. 
25 Paging devices - so-called "beqiers" — are also used very commonly. Mth this device, a caller punches a 

sequence of touch tme digits oorre^xmding to a requested caUbadc number into his or her i^one (or^ as noted above, 
can aheaciy have ftese digits stored in the pbone*s frequently-dialed number memory and mxapiy recall and transmit 
tese digits torn diis memory) perhaps along with some additional digits identifying the caller. This number need not 
necessaiify be the number diat the caller is presentfy calling finom, and can even be the number of some third party that 
30 is si^Tposed to be called by die page recipient These msnbers are stored in the pager memoiy , and can subsequentfy be 
diqslayed by the pager user to determine the numbers to which his or her callbacks should be directed. However, the 
callback itself involves reading the numbers from the pager display, and then manually entering diem into a separate 
telqihone in order to make die callback. The pager itself does not dgiaal a callbadc direcdy from its ovn memory. In 
additicm, such pagers are used to receive incoming calls only. They are of no help to a pager user wAio needs to 
35 establish a connecdon with another location, such as a home answeritig machine or an office secretary, in order to 
recdve messages arid d^ennineimmbers that the user needs or wishes to call. Finally, tod^s pagers operate through a 
special, centralized pagnig service distinct from ordinary phone service, and it is this spcdzl service — not intelligent 
end^user devices operatii^ through the basic switched telephone network - v^ch takes DTMF digits and repackages 
them for transmissicm to and recognition by the pager, and vMch supplies aiiy additional identifying infonnation such as 
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character strings or voice mail. 

While prior art does allow a primary phone user to suspend a phone conversation to manually add a neu' 
number into memory (particularly the last-nimiber-dialed memory location, or the "scratchpad" memory found on many 
cellular telephones) and then return to the conversation, this still requires manual entry of the number by the telephone 
5 user at the teiqihone keyboard prior to storage and signalling of a callback. It is also quite cumbersome for multiple 
numbers. 

It would thus be veiy desirable if the driver of an automobile, a physically disabled individual, or ai^ne else 
for whom it is iiKonveniem to have to first jot down telephone numbers and then enter them manually before initiating a 
call, could have a telephone or paging device forming part of a system that saves having to jot down telephone numbers 
1 0 and / or enter them manually to signal a callback. It would be desirable for the system to spare the user these burdens 
for telephone numbers received from directory assistance, from a secretary or receptionist, from a telephone answering 
machine, from a caller ID box, from voice or electronic mail, from another telephone user, or from a paging service. 

SUMMARY OF THE INVENTION 

1 5 The invention herein disclosed significantly simplifies the process throiigh which telephone users can obtain 

and call one or more telq>hone numbers in a variety of settiiigs. One or more telephone numbers, in touch tone, digital 
or other similar representation, are communicated from a remote location into storage in one or more locations in what 
may be termed a "primary user's" telei^xme memory, such that the stored number can tiien be en^loyed directly by the 
primary user for later memory redial of that number. The telephone number is entered into the telephone's memory for 

20 redial purposes, not by the primaiy user, but by a user or server device (dq>iaed the figures as a "remote number 
source** or "seaver") physically removed from the primary user's telephone. A multiplicity of such phone numbers can 
be stored in this manner, in a fraction of the time required for manual entry. Other helpful information ("enhanced user 
information**) identifying the caller, such as a character code denoting the name of the person associated with a given 
phone number, an electronic or voice mail message, a fecsimile message, a pictorial icon, or even a video message, may 

25 also optionally be transmitted and stored in this feshion. If an ISDN or broadband connection is employed, this 
identifying information can be conveyed via a data chaimel separate horn communications on the voice charmel, and 
hi^ier-bandwidtii communications are more readity fiicilitated. A memory-recall and redial process based optionally on 
rudimentary voice processing and recognition techniques completely eliminates the need for any keystrokes whatsoever 
by the primaiy user — even the simple one-or-two touch keystroke sequence used in ordinary memory recall and 

30 makes the system conq>letelyhands-fi^. The invention has appUcation in myriad settiiigs. and is particularly bene^^ 
for individuals v/tio frequently travel, yet need to remain in toudi with many other people, by telephone, during the 
course of such travel. It is also veiy beneficial for individuals with a physical disability ^ito cannot easily write down 
or dial telephone numbers. 

This remotely-generated signal which causes one or more numbers (and optionally, character and other 
3 5 enhanced user information) to be stored for later redial into the primary user's telephone can be generated from a variety 
of sources. One example is a directory assistance operator service position equipped to transmit a touch-tone or other 
coded rendition of the requested phone lumiber instead of or in addition to a synthesized-voioe recitation of the 
requested number. Another example is a primary user's home answering machine or caller ID box with a{^ropriate 
tra nsmissi on capability that recmis not only a vert>al message, but also a machine-based representation of the ntmiber to 
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call back, which can be written onto the answering machine's tape or other memofy directly by a caller to the answering 
machine supplying the appropriate number or via caller ID methods. A similar approach may easily be used in voice or 
electronic mail applications. Still another example is a personal computer or smart television into which a secretaiy, for 
example, can enter various telephone numbers that the primary user needs to call for various reasons (callbacks, 
5 prescfaeduled calls, new calls that the boss wants to have made, etc.), which is equipped to transmit an appropriate set of 
touch tone or related signab the next time the user touches base with the ofSce. Another telephone user ("secondary 
user**) with whom the primary user is conversing can interrupt the conversation to supply one or more telephone 
numbers which are then transmined to the primary user's telephone memory for memory storage. Finally, a pager 
receiving a telephone number and odier enhanced user information from a paging service can be supplememed with a 
1 0 telephone device allowing number recall and signalling directly from the pager memoxy. In all these instances, the 
memory locations in the primary user's telephone are remotely programmed on a dytasmc basis with phone numbers 
and, optionally, related identifying information such as character stririgs, by whomever or whatever device is providir^ 
the user with stored telephone ruimben for later redial. Thereafter, memory recall and redial can proceed in the usual 
marmer with but a very small number of kQ^strokes, or can be efifected without any keystrokes at all through 
15 rudimentary voice processing and recognition techniques. 

If appropriate internal memories and data comrmmications capabilities are added to the caller's phone, h is 
further possible to minimize the number of keystrokes required of the caller and agnificantly enhance the quality of 
information conveyed. Particularly, callback and related caller identification information can optionally, as routine 
practice, be stored by the caller into his or her phone before calls are made and thus be available for transmission at any 
20 . time during any call. In this case where a memory in the caller's telephone rather than in die central ofBce switch 
sillies this callback and identifying information, tiie net eSect is a decentralized, user-customized form of caller 
identification, not requiring any caller ID capability in the switch itself; which allows a usa to customize his o her own 
callback and identifying information witii a rich combination of character, sound, fecsimiie, pictorial and video 
information, and to precisely determine and control die level of caller identification privacy desired. As noted earlier, 
2 5 many people do not realize that the memoiy for fipequentiy-dialed numbers found in many telei^iones today can already 
be used to store and send as DTMF digits die caller's own phone number* thus fonaung the rudiments of such a user- 
customized caller identificationcapability. 

Thus, in the directory assistance example, the primary telephone user calls directoiy assistance and asks for a 
telq)hone number to be conveyed to him or her, not verbally via a voice robot, but electrorticaily via a DTMF emitter or 
30 similar encoding device such ttiat the number is tiien stored directly into the memory of his or her telephone. The 
primary user then utilizes the memoiy recall to dial the number withom ever having to write it down, which is 
particularly advantageous when driving a motor vehicle. If the number is busy, or the called party is not available, it 
can be called back at a later time witiiout going again tiirough directory assistance, averting one of the problems of call 
completion. If the user does not wish to place the call iirmiediatefy, the number is retained for redial as long as the user 
35 Moshes. As mentioned eariier, optionally a diaracter string and other identifying information to be associated with that 
number could also be transmitted and stored in memory. With appropriate memories added to die directory assistance 
station, diis identifying information can contain a fiill combination of character, sound, fecsimile, pictorial and video 
informaticm. Also, optionally, a selecticm signal be sent finom the telq>hone to the server indicating whetiier or not 
it is desired to receive such a character string and other infonnation. The same approach of transmitting a phone 
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number via a DTMF emitter or ^milar encoding device can also be used to advise a caller that the called number has 
been disconnected and changed to a specified new number by encoding and transmitting that new number accompanied 
by other, optional infonnation. It can also be used to advise a caller that further information can be obtained by cailirig 
a different, specified number, by similarly encoding and transmitting that number with other optional information. If the 
5 enhanced user information stored in association with telephone numbers in aiiy of these directory assistance applications 
has an associated password code as well, then the person to whom that number belongs, by supplying the correct 
password code, can uniquely customize the directory assistance information associated with that person's own number. 
If the user's phone has the ability to process nimieric voice utterances and translate them into digits, it is possible to 
transfer numbering information to the primary user's phone for subsequent redial via the usual voice signals of a voice 
10 robot 

In the answering machine/caller ID example, a caller is given the opportunity not only to leave a voice 
message, but to supply a number to which the call should be returned (which can also be that of a third party) or to have 
a caller ID system determine the caller's number and record this number on or with the stored message. In either case, 
the number itself is eleceronically stored on the tape or other memoiy device, along with the usual oral message. The 

15 caller also may optionally supply a character siring and other user-custormzed caller identification information which 
can be stored in the answeriiig machine/caller ID box, or such character string and other caller identification information 
Yitkh might be si^>plted as a mnemonic or other accompaniment to a caller ID. Then, v^ten the primaiy phone user 
calls the answering madiine fixnn a remote location to receive messages^ the primary user might conclude by sendirig a ' 
contiol signal to the answering machine asking it to transmit and download some or all of the stored numbers to the 

20 memory of his or her phone, along with any identifying character or otter enhanced user information that may have 
been recorded The same approach can be used in voice or electronic mail applications. At that point, the primary user 
can place calls with a ample series of memory-recall based dialings, without writing any of these numbers down or 
manually entering th^ in order to make a call. And again, voice processing and recognition methods can facilitate 
sudi memory recall even further, completely obviating the need for any manual activity. Accompanying diaracter 

25 strings and otho- identifying information make this particularly convenient, by identifying for the primary phone tiser 
vMch numbers are in ^di memory locations, but again, these are not strictly necessary. Also, optionally, the caller's 
keystrokes can be reduced or eliminated if identifying numbering, character, and posably sound, facsimile, pictorial and 
video information is already stored in a memory within the caller'^ phone such that it can be transmitted at will, in 
essence, comprising a user-based, rather than switch-based form of decentralized, customized caller identification. If 

30 fhe answering machine has the ability to initiate calls to the primary user's tdq^ione upon certain conditions, it becomes 
possible for the primary user to establish a customized, end user equipment-based form of paging service, without the 
need for subscribing to a centralized paging service separate from ordinary telephone service. 

In the personal computer/smart television example, a secretary may enter telephone calls and associated 
character strings into a computer throughotit the business day as cal Is come in, as particular calls are identified that need 

35 to be made, etc. The primaiy phone user then caUs the secretary, asks for messages, and asks that any of the numberi^ 
and other information accumulated in the computer be downloaded into his or her telephone memory. These messages 
may already have been ordered in the computer by the secretary or by a user preference profile in a certain maimer so as 
to suit the primaiy user's calling preferences and priorities. Once the download transmission is complete, the primaiy 
user can engage in the memory-based dialing of nimibers, without paper recording and without manual number entry. 
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Coiq>led with voice processing and recognition techniques, msnual keystrokes to effectuate this memory redial also 
become unnecessary. A process that could take many minutes manually* and would require pulling a motor vehicle off 
the road if the primary user is driving, could be completed in seconds and allow the primary user to continue driving 
without intemiption. 

5 In the example of another telephone user, the primary user, for exan^le, might be driving an automobile while 

engaged in a phone conversation with a second user located at a desk. The primary user agrees to call the secondary 
user back in an hour with further information about whatever they are discussing. But the secondary user says he or she 
will be at a different number in an hour. Rather than verbally communicate this number, the secondary user, with hands 
free at a desk, can punch in an appropriate series of keystrokes to download that number to the phone memory of the 

1 0 primary user, while the primary user's hands remain free to drive the car. (The primary user, with sufBcient foresight, 
may aheady have entered this number into the frequently-dialed number memory, and can then singly recall and send 
the DTMF tones conresponding to this number directly fitim memory.) When calling bade in an hour, the primary user 
has never had to write the number down, and can signal the nuonber directly from memory via memory recall, rather 
dian manually. Again, coupled with voice processing and recognition techniques, manual keystrokes to effectuate 

15 inemoiy redial also become unnecessary, frmherenhancii^ utility. And again, the caller's keystrokes can be reduced or 
eliminated if identifying numbering, character, sound, fiicsimile, pictorial and video inf<nmation is already programmed 
into die caller's phone, in essence, comprising a user^based, rather than switch-based form of decentralized, customized 
caller identification. Finally, if the primary user subscribes to a paging service, and his or her pager is supplemented 
with a teiqshone diat can recall and dial telephone numbers in the pager memory (with appropriate number 

ZO transformation, e.g., trimming area codes or adding a ''l" in front of area codes as required), then the need can be 
completely eliminated to find a separate telephone, read a tmmber off of the pager di^Iay, and then punch in and signal 
that number. 

While all of the examples cited thus far involve briefly suspending an ongoing phone omversation to 
download one or more telephone numbers from a remote location into the primary user's telephone, fliis ai^nroach is 
25 readily supplemented and made even more usefrd if the telephone is combined with &e fimctionality of a more 
traditional pagjng device, with optional frmcdons akin to those of answering machines and/or caller ID boxes. For 
example, the primaiy user may have left such "paging telqihone" in the car for a few minutes, during which time a call 
isrecdved. The caU can be mttenimo the phone's memotyjust as numbers are >^tt^ 

importantly, in such form as to allow the primary user to inunediately redial from die paging telq>hcme*s memory 
3 0 locations once he or she returns to the telephone without manually redialing from a separate telephone, and without the 
need for a paging service that is distinct from one's telq>hone service. Further, if the paging telephone is set to work in 
paging mode after, say, four rings, and if the primary user is present Mdiile the phone is ringing, then the user has the 
option to use the this device similarly to a phone or a pager. By picking up before the fourth ring, the user can converse 
inunediately, and during the conversation use the invention to download numbers from any remote number source in the 
35 usual manner. But by letting the phone continue after the fourtii ring, (or peihaps by earlier pushing a button on the 
keyboard or by settii^ the phone to automatically pickup as soon as it detects and incoming call, i.e., by "zero" being 
tire immber of rir^ or die elapsed time required to activate paging) die primary user automatically selects a "paging" 
Rdfaer tiian "telephone" mode, wherein die ringirig (beq)ir)g) itself alerts tire user to die call, and die number sent by die 
caller is stored m tire phone memory to be used for later redial and perhaps displayed on the screen and even combined 
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with some fonn of voice mail / answering machine message. Importantly, unlike a traditional pager, this paging 
telephone can be engaged by the user to perform memory redial at a later time directly fix>m the stored number. Further, 
once the phone goes past the fourth ring and, for example, the caller's number is displayed on the screen in paging mode 
and/or the user starts to hear a voice message being recorded, the primary user might wish to pick up the call 
5 immediately, before the connection is terminated, thereby switching back to telephone mode. In this instance, the 
paging phone performs similarly to a caller ID box or answering machine as well. A message indicator may be used to 
let the user know that a call has arrived. And again, all of the intelligence for this to occur is placed in the end user 
devices, so that no special services beyond ordinary phone service are required 

This approach can also be varied by attaching an acoustical DTMF tone generator to the telephone, hi this 

1 0 instance, a number is received by the telephone, and when the telephone user wishes to return the call, he or she can 
pick a separate telephone, establish a dial tone, and then use the telephone to generate the acoustical DTMF tones 
corresponding to the number in the telephone memory while holding the telephone near the mouthpiece of a second 
telephone, while that second telephone is sounding a DTMF-responsive dial tone. This activates a callback without the 
need for dialing a number, but does require access to a second phone that is separate from the original phone. While 

15 such DTMF tone generation capability responave to an imemal phone number memory does aheady exist for scmie 
pagers, it does not exist on ordinary phone devices operating independently of a paging network. 

It is also helpiul, and ftcilitates a broad range of voice processing q^lications, if the telephone used by a 
primary user or a caller (secondary user) in connection with this inveiition, contains a "voice k^rboard" allowing voice 
intonation of the name of any alphanumeric or function key io have precisely the same effect as if the corresponding key ' 

20 was pressed on the ordinary manual keyboard. This voice keyboard would be "trained" to recognize one vocal gi gna^ 
correspcmdingprecisely to each keyboard kQ^, from the user of that tdq^^ Sudi a keyboard can make the use of 
the primary user's telephone entirely hands-free. 

Another variation of this invention involves call waiting. In tfiis variation, a phone user might receive a signal 
indicating a call waiting, but would also have a phone number emitted either by the waiting caller or by a caller ID 

2 5 system read iitto the memory of his or her telephone, possibly along with other information indicating who is calling. 
Once again, diis would enable die phone user to call that number back at a later time without having to write down or 
enter die number. 

There are also some useful variations on the answering machines and related server devices that send 
tdqdxme numbers to the user's telqdione. For example, as noted briefly before, a server device could have the 

30 capability to itself initiate a call to a specified user telefdione when some specified condition occurs. For exan^le, die 
server could call the teiej^ione after five calls have been received since the last time the user checked the server. Or it 
can dial the user when a particular expected call has arrived. Or it can dial the user based on some more complex set of 
conditions that the user defines to establish die circumstances under whidi he or she does or does not want the server 
device to autcmiatically initiate a call to his or her telephone. If die server is set to automatically signal the telephone 

35 whenever a call comes in, and if die telephone has some of the paging-iype functionality recently discussed, then die 
server itself^ in effect, becomes a user equipment-based paging service. 

Also, a telq>hone widi die functional capability of receiving an emitted telephone number over the connection 
from a server and strong that number in memory for later redial can easily comprise a fecsimile machine, a personal 
communications ^^stem, a personal coaq>uter, a personal digital assistant, or ariy other device which can be logically 
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embedded into a single unit that includes this funcdonal capability. 

In ^cnt, the number <ir numbers vvhich a primary telephone user needs in order to make a call or series of calls 
may reside in a telephone direaoiy, vdth a diiectoiy assistance op>eraror, on an answering machine or caller ID box, in 
an electronic or voice message, on a personal computer in the office, on a piece of paper on the secretaiys desk, widi 
5 another user of the telephone system, on a pager di^lay, and in many other settings not explicitly noted here as 
examples. In all of these cases, if the primaiy user is not physically at the same location as the person or device which 
has the desired phone number, then the user is almost always required to contact the person or device >^ere the number 
does reside, make a physical written notation of the number, and then manually enter the number into the telq)hone in 
order to complete a call. While driving a motor vehicle, this is unsafe. For a disabled individual, this may be very 
1 0 difficult In many other situations, particulariy involving multiple calls, this is highly inconvenient and time-consuming. 
The arrangement disclosed herein obviates the need to ever make a written record of telephone numbers prior to 
dialing, 1^ enabling the telephone user to download such numbers into the memoiy of his or her telephone from a 
virtually limitless ntmiber of potential sources, in a lughly dynamic vay, and to then dial those numbers directly from 
the telephone memory at will. 

1 5 The arran^meitt disclosed here in all cases frees the phone user from the task of manually entering tel^bone 

numbers into memory (aside from the entry of ordinary frequently-dialed numbers), and reduces and in some cases 
eliminates the number of keystrokes generally required to use a telephone. The entry of a telephone number into 
memoiy as described herein is controlled not by the primary tiser, but by a remote number source (server) which 
downloads one or more ruxmbers to the primary user's phone memory without any manual action on the part of the 

2 0 primary user. This enables the primary user to receive and record phone niimbers in a totally hands-fr^ maimer. 

Further,the .dialirigof such riumbers can be achieved by a simple memoiy recdl ^ ' 
by the more cumberscmie entry of a frill seven-or-ten digit phone number. Coupled widi voice processing and 
recognidon tediniques, memory recall can be achieved without any keystrokes at all. In addition, this invendon 
potentially enables ctozens of phone numbers to be downloaded to ttie primary user's phone in a matter of seconds, 

2 5 whereas such a task would take many minutes aiul involve the suspension of other activities such as driving a car, if the 

primary user was required to jot down and then dial sudi numbers manually as at present It also greatly frcilitates 
l^one use by individuals with physical disability. 

BRIEF DESCRIPTION OF THE DRAWING 
30 The features of the invention believed to be iK>vel are set forth in the appcoded daims. The invention, 

however, together with frnther objects and advantages diereoC may best be understood by reference to the following 
description taken in conjimction with the accompanying drawing(s) in vAddi: 

FIG. 1 illustrates the overaU scope of the mvention, indudii^g the "primaiy user** and his or her telephone, 
examples of various "remote number sources" and devices (servers) from which tiiis user can automatically obtain 

3 5 telephone numbers, and the general connection amorig all of diese via ariy standard switched uleghcm network; 

FIG. 2 illustrates how control over internal memory of the inrimary user's conventional tdephone is modified in 
order to be able to receive number and character information from remote number source devices, so as to enable the 
remote twmber source, rather dum the primary user, to control number entry into the phones memory; 

no. 3 illustrates the ^pe of communications sequence and information packets that are exchanged between 
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the priznaiy iiset's teiq^one and the remote number source to implement tfie basic invemion. and the overall operation 
of the "handshake^signal manager" that allows for remote control over the entry of nimibers into the phone's memory; 

FIG. 4 illustrates appropriate modifications to existing directory assistance services to allow for remote 
transmission of telq>hone numbers to the primary usei's phone memoiy, as well as the general usage scoiario for this 
5 iqjplication; 

FIG. S illustrates appropriate modifications to existing answering machine/caller ID boxes as well as voice 
mail and electronic mail applications to allow for remote transmission of telephone numbers to the primaiy user's phone 
memory, as well as the general usage scenario for this application; 

FIG. 6 illustrates appropriate modifications to a computer/smait television-based system to allow for remote 
1 0 transmission of telephone numbers to the primary user's phone memoiy, as well as the general usage scenario for this 
sq>plication; 

FIG. 7 illustrates how another ("secondaiy") user's toudi tone phone without any of the modificationis of this 
invention, can be used to allow for remote transmission of telephone numbers to the primary user's i^ne memory, as 
well as the general usage scenario for this application; 
15 FIG. 8 is a flowchart illustrating possible operation of a device tiiat combines throug^i an ordinary switched 

telephone network the operations traditionally associated witii sq)arate tdefdione and paging devices, optionally 
incorporating answering machine and caller ID features as well; 

HG. 9 is a flowchart iUustratix)g a call waiting variation of tiie invention; 

FIG. 10 is a flowchart illustrating initiation of a call fay a serving device based on certain call imtiation 
20 conditions; and 

HG. 1 1 illustrates a possible schema for soiding character data associated with a phone number firom a 
standard telephone keyboard. 

FIG. 12 illustrates a "voice keyboard" that eliminates the need for manual operation of the telephone even for 
recall and redial of telq>hone numbers transferred in this system. 
2 5 FIG. 13 illustrates a memory storage and recall system for telephone numbers transferred and signalled in this 

system, fixrther based on the use of voice processing techniques. 

FIG. 1 4 iUustrates the tise of a voice traiislatorenabliiigtdqphorsetmmber digits to be entered 
in voice form and then translated into coded form for memory recall and signalling. 

HG. 1 5 ilhistrates how adding a telephone number memory and otiier etibanced user information memories to 
30 a caller's phone greatly fiudlitates die calla's use of tiiis invention by reducing or eliminatii^ keystrokes and results in a 
user-customized and controlled form of caller identificatioa 

FIG. 16 illustrates tite data commmucation sequences enabling transfer of the user-customized callo* 
identification information illustrated in FIG. 1 5. 

FIG. 17 illustrates an "inverted use" application , of tiiis system wherein a server user can call a remote 
35 telephone with conference call capability and use the telephone to dial a series of calls, for example, to significamly 
reduce toll charges. 

FIG. 18 is a block diagram illustrating the primaiy embodiments and variations of die overall invention, and 
forms the basis for a final detailed discussion of these primaiy embodiments and multiple variations thereof. 
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DETAILED DESCRIPTION OF THE IhA^EhmON 

FIG. I illustrates the overall scope and key feanires of the system. To the left of the figure (and most 
subsequent figures) is the primary user. This user has a telephone containing an internal memoiy for storing phone 
numbers and possible associated character information, and a di^lay screen vAdch in this illustration shows one 
5 selected number. Of course, the display screen can be arranged in many different ways. Residing in the phone memory, 
illustiated at the lower left are nine telephone numbers (numbers) and character strings (characters) diat the user has 
automatically downloaded into the phone's numbered memory locations ("mem") from the variety of "remote number 
sources" and devices (servers) shown to the right of the drawing and discussed below. The user can dial any one of 
&ese stored numbers xising a standard memory recall. The downloading takes place through standard digital; touchtone 
1 0 (DTMF) or other signalling methods. Toward the upper left, a digital pulse and a series of musical notes signify digital 

and touch-tone signalling. Tli ^signals are transmitted to the primary u ser's phone ov fflLa_vaiiet v of transmission ^'^^^-^^.-^i^^^^jy^^^^ 
devices,^ su di as telephone lines, sate llite commimication s, microwave communications, wireless spectrum 
coDM nunicationSt and other established transmission media (e.g. coaxial cable )>_m-S^ryiogJBomMiia^^ a 
standard, switched telq)honen^work. The source of phone nu mbers can vary, though tfie four remote number sources 
15 ilhistrated are a directory assistance operator {vAio is sending the necessary signal to download the mimber for the 
Walmait store), a standard telqihone answering machine, caller ID box, or voice/electronic mailbox (which has 
recorded and/or electronic messages fipom and is sending the numbers for Smith, Jones, Bob, and the doctor), a personal 
computer or smart television (into v/tddti the primary user's secretary has entered numbers for a customer, the boss, and 
the primary user's wife, all of whom want the primary uso* to call them), and the telephone of another (secondary) user 
20 (in ^ case, die prinuiiy user's mother, \^o is downloadiiig the mxmber where that user can reach h 

The dots at the lower right indicate that diis is merely illustrative, and that other devices can be conceived which would 
fitequally well within the scope of this invention. For example, the remote number source can easily be the server in a 
paging service, wherein the numbers downloaded into the phone fiom the paging service server can be used directly 
fiom die fdione^s meoMiry for recaU and signallmg purposes. 
25 While tiiis and most later iilustradons dq>ict the transmission and storage ooHy of telephone numbers aixi 

associated character strings into the primary user's telephcme for later redialing, the range of such transmitted and stored 
information providing a callback number and identifying the caller and tfie purpose of the call can easily be expanded to 
encompass electronic mail and other forms of textual message, voice mail and odier forms of audible soimd associated 
widi the message, facsimile infonnadon, pictorial icons, and video information — in short, enhanced user information — 
30 as wfll be described more fully in connection with FIGS. 15 and 16. While the connection shown in this and later 
illustrations is a standard telephone connection, this type of telephone number and related identifying information 
transfer can easily take place over, say, a narrowbarul or broadband ISDN link, or a broadband link of any bandwidth. 
With these higher-bandwidth coiuiections (whidi may be desirable for more data-intensive enhanced user information 
tiansferX the telephone number and related identifying information can be sem over a data channel v/hHc the voice 
35 conversation is conveyed over a voice channel. While the primary user is ^wn in this and later illustrations to have a 
telqphone, a telephone with die functional capabiliQ^ of receiving an emitted telephone inmiber over the connection from 
a server and strong tfiat number in memory for later redial can easily comprise a facsimile machine, a personal 
c ommuni ca ti ons system, a personal computer, a perstmal digital asastant, or any other device which can l>e logically 
embedded imo a siiigle unit that tnchides this fimctional capability. While the illustrations depict telephones with an 
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ordinary manual keyboard, it is advantageous and facilitates hands-free use of this invention for these telephones to also 
contain an optional "voice keyboard,* allowing voice intonation of the name of any alphanumeric or function key to 
have precisely the same effect as if the coiresponding key was pressed on the ordinary manual keyboard. This voice 
keyboard ^vould be ^'trained" to recognize one vocal signal corresponding precisely to eadi keyboard key, from the user 
of the telq^one. Wlule the illustrations show telq>hone number infoimation transmitted in DTMF or other coded 
form, it is also possible, for example, to transmit digits and (even alphanumeric diaracters) in voice form, if a device in 
the system is fitted with a voice recognition device that translates numbers intoned by the caller into madiine-readable 
digits that can dien be used by the primary user's telephone for subsequent redial (and storage or output display of coded 
alphanumeric information). 

In this illustration, each phone number is simply downloaded into the next available (en^ty) memory location, 
and the memory used for this arrangement is the same memory used presently for memory number storage in existing 
phones (with added space for an identifying character string). Other approaches could also be used, however. For 
example, the primary user could tell die number source or the telephone which memory location a particular number 
should be entered into, and tfiis memoiy location designation could then be part of tfie information signal or packet sent 
from the remote number source to the primary user's telephone, or supplied by the primary usei's telephone itself. Or, 
tfie remote number source can itself direct the storage of numbers into particular storage locations. Telephone 
memories may be designed imdi a separate area for tfiis type of d|ynamic, remotely controlled storage, or they may be 
designed so that the remotely-transmitted numbers can occupy the same storage areas as finequently-called numbers' 
directly entered by the primary user on ccmmionly-available telephones. In: a more sophisticated "random access" 
system, the primary user can utter a voice pattern wiiich is stored in association with the number. When die user again 
utters the same pattern at a later time, that associated number can be called }xp and positioned for signalling without the 
user ever having to manually contact die keyboard and without concern for which memory location stores the telephone 
number. Or some other item of enhanced user informadon (e.g., a single character string) can substitute for or 
supplement the role of this voice pattern to enable such random access. 

In this and later illustradons, phone numbers are also displayed as an area code plus a seven-digit number 
widiin a local exchange. Of course, the phorie would rieed a niearis to avoid signalliiig an area code for an i^ 
and would conversely need to place a "r in fitmtofthefiiUnumiber for a lo^ One means to accompli^ 

this is to stem an area code in the phone cone^nding to the flume's own area code, to match this area code against 
those of iriooniirig numbers, to trim the area code from an itioiau^ in 
simge, in front of numbers r e pr e s enting out-of-area calls. Similar number processing metfiods could be used, for 
example, to accommodate inteinational dialing digits and any prospective modifications to the NANP. If codes are 
introduced that cause a pause of several seconds between the dialing of two digits, this system could also accommodate 
ttie transfer, storage and redialing of telephone mimbers with extensions, wherein the main number is dialed, a pause 
occurs to give a DTMF-req>onsive device necessary time to be activated at the receiving end, and the remaining 
extension digits are then dialed to connect to the desired extension via the DTMF*responsive device. The resumption of 
dialing could be based on an elapsed time, a user commend to resume, or in response to a signal from the device being 
called that dialing may be resumed. 

It will be appreciated tiiat it is helpfiil to employ a number verification agnal to the server over the connection, 
widi the server emittit^ a verification confirmation signal to the telq)hone over the connection, said confirmation signal 
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indicating that the telephone number sent by the server has been properly received by the telephone. 

FIG. 2 depicts the keyboard and memoiy of the primaiy user's telephone, as well as a "handshake/signal 
manager" diat contains the critical hardware and/or software required to allow remote downloading of the telephone's 
memoiy by a variety of ranote number sources. Normally, the storage of telephone numbers (and optionally, of 
5 character codes and other identifying information, not dq>icted here) into memory is controlled by the user's keyboard. 
(Most keyboards have more function keys than are shown here. The ones shown are sufficient to illustrate the system.) 
For example, to emer the number (518)234-5678 irtto memory location number 2, the primary user might ordinarily 
push the key sequence MEM 251 8234567 8. Inr^ortantly, however, the same number is downloaded imo memoo' 
fiom a remote number source, rather than by the primary user's operation of the keyboard. It is necessary therefore, to 
1 0 allow the remote number source to gain control over entry of data into the phone's internal memory on precisely the 
same tenns that the primary user can control memoiy entry through the keyboard. Thus, the phone needs a simple 
switch (labelled "or") that determines v^ther the phone is taking its command and control signal from the keyboard or 
from an external source, as well as a hardware or software device, the "handshake/signal manager" which establishes 
and controb digital communicadon with the remote number source and ultimately allows the remote source to gain 
15 control over the phone's memory functions. 

This "handshake/signal manager," which is ideally designed as part of an q>plicationrspectfic imegrated circuit 
or as part of the software of a processor, forms part of the telqxhones and other devices as disai&sed below, arul 
combines two priinaiy tedmical functioiis, as illustrated in FIG. 3. 

First, the primaiy usei^s telephone must establish a recogruzable dialogue with the remote number source, so 
20 diat both are following ^ same protocols in communication and properly recognizing the signals and information 
being sent back and forth. Telephones and remote number sources conceivably produced by different maruifacturers 
with somewhat different operational parameters, need to find some m^od of conununicating properly with one 
another. This is refeired to as the "handshake." A sinailar "handshake" or "polling" interaction is ijsed, for example, to 
establish communication among a wide variety of fecsimile machines, and among various types of conq)uter modem 
25 and related communications hardware and software. These polling dgnab are froniliar to anyone ^o has ever heard 
the tone on the other end of the telephone line v/tisn dialing up a fiicsimile machine. Thus, using the same components 
and methods that are used to establish fecsimile, modem and related communications, the primary user's telephone 
exchanges a series of polling signals vnth the number source, so tiiat a proper communication can be establidwd 
between the two devices. 

3 0 Second, once proper communication has been established between die devices, the "or" switch gives control of 

the primary user's telephone to the external number source, which may then send precisely the same sorts of control 
signal to the memory that the user ordinarily sends directly torn the keyboard. This "signal manager" may use the same 
components and methods that are used, for example, when a person calls his or her home telephone answering machine, 
punches in a special code that provides remote touch-tone control over the answering machine, and then by a series of 

35 toudi tones can direa die machine to play back messages, record new messages, rewind or &st forward die tape, and 
many otiier options. Each command and control signal tiua the user sends while remotely controlling tiie answering 
machine has precisely the same effect as if the user were standing right next to the answering machine and had 
physically pressed one or ntorebuttotis on the arisweririg machine itselt The same methods and devices that are used to 
remotely control an answering madiine (and, e.g., a thermostat) are used to control the primaiy user's telephone from a 
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remote location, and particularly, to direct telephone numbers (and optional character and other identifying information) 
into the phone's memory for later use in memory recall dialing. Once the number has been stored in memory, it does 
not matter \whether it initially came from the keyboard or the remote source. In either case, a simple memory recall, 
involving two keystrokes in this Ulustration (RCL 2, lower right in FIG. 2), will recall the number for dialing. As 
5 discussed later in connection with FIGS. 12-14, the use of various voice processing and recognition techniques can 
simplify fhis process even furdier by eliminadng the need for the primary user to enter any keystrokes v^tsoever when 
recoiling an emitted ninnber from die phone's memory. Further* as will be discussed* this system greatly expands the 
utility of even die most rudimentary voice processing and recognition techniques. 

FIG. 3 further illustrates how the handshake and signal management of the fKimaiy user's telephone mi^t take 

10 place. Step 1 is the handshake to establish communication. In a), b), c) and d), the primary user's telephone and the 
remote number source device poll each other in a handshake sequence to determine what type of device they are 
commimicating with at the other end, much like the exchange of audible tones that are emitted when two £!icsiinile 
machines or modems establish commimicatioiL Once the protocols for commimications are settled, e), the handshake 
signal manager activates the "or," f), to switch to receive memory commands from die remote station and remote digital 

15 control ofthe primary telephone can begin. 

Step 2 involves signal management and transmission, which is vAm the actual numbering information is 
transmitted. Many different formats for communicating message packets can obviously be employed, in the format 
shown here for illustration, the remote device begins by sending a START code followed by MEM 1 , v^ch is a request 
to place a number in memory location 1. The primaiy user's phorie replies with FUIX« indicating that there is alre^ 

20 number (HOME) stored in that locatioa The remote device thai attempts MEM 2 and detenriiiies that it is VACANT. 
At diat point it sends a &ncd<Hi code NUMBER indicating that the dgnals to follow should be interpreted as the actual 
phone number to be stored in memory location 2, followed by 5 1 8 234 5iS78, the number itselC Then, the functioni code 
CHAR precedes an (optional) diaracter string JONES, which accompanies die number into a memory location 2, 
eiqsanded to hold character information. The sequence is repeated again for other numbers (BOSS in the illustration), 

25 until an END signal is sent from the remote source to the primary user's phone. At tiiat point, an OK from die primary 
phone establishes successful completion of the transmissioa Memory recall for dialing tiiereafter follows the same 
method as always. Note that this is not unlike the sequence that is used in a paging system to download a number and 
character information from a paging system server to a pager, but it operates from many differem types of end-user 
equipmenL 

30 FIG. 4 illustrates the stiai^tforward alteration required for directoiy assistance application of the system. 

Qnent directory services already operate from a computer containing a directory in its memory, vsitich is also 
connected widi a voice robot that recites the digits ••one," "two", "diree," etc. Based on the database entry retrieved for 
apaiticular phone number, the appropriate digit vocalizations are combined and relayed in voice form to the primaiy 
user as a telephone number. Among the devices required for tiiis mvention at tfie directory assistance station are a 

35 straightforward "tone robot," as well as die handshake/signal manager (hencefordi, HSM) discussed in FIG. 2 and FIG. 
3. The tone robot substitutes appropriate touch tones for the vocalization of individual digits and serves precisely the 
same function in the overall directory assistance system as a voice robot. The HSM, as discussed above, performs the 
poUing/handshake seqtience to establish digital communications widi the primary user's phone at the other end of the 
connection, and then packages and sends these tones om to the primary user in appropriate fashion (optionally including 




characier strings), following the types of interactions illustrated in FIG. 3. Again, this type of interaction is 
commonplace in computer-to-con^iuter, fax-to-fiix, and other communications. With ^propriate memories added to 
the directory assistance station, tlus identifying infonnadon can contain a full combination of character, soimd, 
fecsimiie, pictorial and video information. Finally, in a simple variation, the operator can choose \A^ether to send a 
5 voice number, a tone number, or both. 

A very similar system can also be used to advise a caller that a called number has been discoimected and 
changed to a specified new number by transmining that new nimiber with other, optional accompanying information, 
after a call to the disconnected number causes a lookup of the associated newly-activated phone number from a ne^y- 
activated phone number memory containing such numbers. It can also be used to advise a caller that further 

1 0 information can be obtained by calling a different, specified number, by similariy transmitting that "further information" 
number widi other optional inf oimatioa 

As a finther variation, if die enhanced user information stored in association witii telei^Kme numbers in aiiy of 
tiiese directory .assistance plications has an assodated passwcnxl code as well, then die person to ^om that number 
refers, by siq;>plying the correct password code, can imiquely customize die directory assistance information associated 

15 with diat person's own phone number. In effect, this could enable user-customized, on-line, real-time, interactive, 
"yellow page-type" advertising directories, and similar variations of telephone directories. In connection widi die 
"further information" afyplication, this could establish a phone-based adveitiat^ service herein various advertisers 
provide telephone nuoobers to the service, and control information about themselves provided in assodation widi their 
telephone number, to people vA)o call into the service for informatioa Obviously, the entity maintaining such 

20 directories may charge a fee to a caller so-customizing this information, similar to charges for adverusements in yellow 
pages, publications, etc. 

As anodier variation, die primary user's phone can be fitted widi a voice processing device diat translates 
vocally interned numbers into machine-readable digits that can be used for subsequent redial. 

FIG. 5 Uhistrates a straigjhtforward variant of a telephone answering madiine combined widi callo* ID 
25 capability. A caller (Steve) calk the madiine aiid gets die usual voice greeting message^ but is also asl^ 
iiuinber to which the caUback should be placed, and to punch in sorne codes fiir his na 

ED is operating. It is standard practice for answering marhinfs to contain variable-lengdi records widi fidds ddimited 
by START and END, or anular codes. By augmenting existing tqie or memory writing drcuitry to create a few oaore 
codes, additional variable-length fields can be defined on the tape or memory to hold, for exanq>ie, a phone number and 

30 a diaracter code, and by straig)itforward extension, other sound, character, facsimile, pictorial and video information 
(Le., enhanced user information). Thus, after leaving a voice message, the caller (Steve) in this illustration punches the 
necessary keys to add a caUback number and diaracter data to the tqperecordiiig on the ariswerir^ while caller 

ID sets up a field for the phone finom which Steve is presenUy calling. Subsequent messages are similarly stored As in 
the prior examples, the HSM handles any handshakes and signal transmissions required to establish and engage in 

35 digiud communication vwth the callei's |dione. A tone robot, sinular to the one described in connection widi FIG. 4, 
g^erates the actual tones sent firom the answering machine to die primary usa^s phone, when the primary user sends a 
remote control signal to die answering inachineaskirig it to doyodoad die nun^ Once the primary user (Bob) calls 
for messages and dien requests the machine to send him die nisnbeis, he recdves die callback data direcdy into his 
phone as outlmed in previous examples. Exactly the same process could be followed for voice and electronic mail 
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applications. It is important to note (with the exception of more advanced enhanced user information transmission) that 
the caller (Steve) does not have to have anything more than an ordinary touchtone phone at his location, Le., he does not 
need this invention at his phone to place infoimation onto Bob's answering machine. All that matters is that Bob has the 
apparatus on his phone and answering machine. If Steve has aheady stored his own callback number into his phone's 
5 frequently-dialed number memoiy (say« in memory location I ), then he can avoid pundiing in the individual digits U I 
518 222 3333 and instead just punch in something like # 1 RCL I SEND (i.e U I telling the answering machine that a 
DTMF number follows and should be stored in coded form, RCL 1, recalling Steve's own callback number from 
memory, and SEND acnially emitting the di^ts). And if the phone should have a voice keyboard, such manual 
keystrokes can be eliminated entirely. 

10 White FIG. 5 illustrates the trananission and recording of a voice message, a phone number and a character 

string, it is again noted that any form of text, sound, facsimile, pictorial and video information can be readily transferred 
and stored in a parallel manner, though higher-bandwidth, ISDN-type connections may be desirable for some of this 
information — video in particular. And, of course, both the caller's and the primary users' phone would have to be 
modified so as to include such an advanced enhanced user information capabilhy. As a variation, the answering 

1 5 machine or caller ID box can be fitted vnHh a voice processing device tfiat translates vocally intoned phone nimbers and 
alphanumeric characters into machineneadable digits' and characters for transmission in coded form to the primary user. 
Or« the primary user's i^one can be fitted with such a voice processing device so that the vocally intoned digits and 
aiphanumerics can be stored on the answering machine or caller ID box, sent to the primary user's phone, translated into 
machine readable form, and then used as die ba^ for subsequent redial. 

20 FIG. 6 illustrates the sinu^itforward alteration of a personal computer or smart TV to use such device as the 

remote number sotirce. As witfi the earlier figures, the key component is the HSM to manage handshakirig and gi£nal 
transfer between tiie computer/smart TV and the primary user's telephone. Also needed is highly straightforxvard 
computet phone management sofbvare that the computer user can utilize to accumulate and prioritize phone numbers 
for later transmissiorL In this application, ^^ch is particularly advantageous in a business or office setting, the primary 

25 user's secretary, for example, enters all calls received over a period of time into die computer/smart TV, for later 
transmission the next time the primary user is in touch with the office. The computer phone management software 
allows addition, modification, deletion, re-orderiog, and various other straightforward operations with respect to the 
fdxmenunabers so entered. When the priiiiaiy iiser asks for the calls to be dowiiloaded, a siriq>le kQi>oard comn^ 
transfer activates the HSM, ^ch handshakes with the primary user's telephone to establish digital commimication, and 

3 0 Usen engages In Ae necessary signal transfer wiA the primary user's telephone to transfer the phone numbers and related 
character informatitm, as oudined in FIG. 3. Tones are generated by the same tone robot described in connection with 
HG. 4 and FIG. 5. For people fiequentiy out of an office and in transit, who need to return large numbers of phone 
calls, this application can be a very large productivity enhancement If the personal computer or smart TV is also 
connected to an incoming call (a combination of the fimctionality of FIGS. 5 and 6), then it would be possible for diis 

3 5 device to take caller identification information torn both the keyboard (i.e., the secretary) and the cotmection (i.e., the 
calling party's telephone). This is particularly usefiil for downloading information stored in the caller's telephone into 
the persona] computer or smart TV. 

FIG. 7 illustrates how a secondary user's ordinary touch tone telephone, without any modification v^Aiatsoever, 
can be tised to allow remote number transfer from that user's phone to the primary usei's phone. In this illustration. 
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"mom" sends to "son" the number he should call her at tonight simply by (fialk^ in a series of toxidi tones. Here too, as 
in FIG. 5, it is unportant to note that "mom" needs nothing more than an ordinary touch tone phone to send the number 
to "son." Only "son" needs to have this equipment on his phone in order to receive the number from "mom." And of 
course, "mom" might already have stored her callback number into the frequemly-dialed number memoiy, reducing the 
5 number of keystrokes she must make during the call. As a variation, if the either phone has a voice processing device, 
then digits and alphanumerics vocally intoned by the secondary user can be translated from voice into machine readable 
form for storage in the primary user's phone, and then used as the basis for subsequeru redial. 

While all of the exaixq>les cited thus far involve briefly suspending an ongoing phone conversation (often 
initiated by the primary user) to download one or more telephone numbers from a server at a remote location into the 

1 0 primary user's telephone, this approach is readily siq)plemented and made even more useful if the telephone can also act 
dmilarly to a more traditional pa^ng device, with optional functions akin to those of answering machines and/or caller 
ID boxes, as ilhisirated FIG. 8. In tfiis application, die primary user is always the call recq>ienL The HSM in primary 
usei's telqtene would optionally include or be supplemented by a "page/phone selection controller," y/tdtti 
automatically picks up the phone after an automatic call pidap status condition has been detected, such as a ^pedfied 

1 5 immber of rings (wMch could be "zero," i.e., inMch, like a pager, always pidcs up die call on detection of an incoming 
call, or non-zero), an clapsod time period (vMA could be "immediately," again, like a pager, or a finite time period), a 
command recdved fiiom ^e keyboard, or the caller ID information associated vAih a call fitdng a particular user- 
defined profile, and stores in the phone .memory an emitted telephone number which can subsequendy be used to 
perform a memoiy redial, and possibly character infomiation provided by the incoming call. This information can even 

2 0 include a voice recording or other enhanced user informadon. An answering machine-type message on the phone, or a 

tone or similar indicator emitted by the phone to the server over the connection, can tell the caller or the server to 
transfer the phone number and odier enhanced user information to the phone. If ^e primary user picks up the phone 
before die q[>ecified number of rings or elapsed time widiout commanding the phoiw to do otfierwise fitmi the keyboard, 
die selection controller causes the device to act as a tdephone. li^ however, the jdione has been automatically picked 

25 iq>, the number may be displayed on the screen (perhaps supplemented by the ixHmgress recording of a voice message 
audible to the priinaiy user through a speaker, die diqsl^ of a pictcmal i 
' mi^ optionally wish to pidc lip the caUimnudiately.befrm the con^ Ifso, die selection controller 

would switch the paging phone back to tdq>hone mode. In tiiis instance, the pagix^ phone performs similariy to a 
caller ID box or answering machine, where the user can pickup or not pickup a caU depending on who is identified as 

30 the caller. Afterwards, the user could then dioose to retain or not ariydiing that has thus far been stored in the various 
memories in the usual marmer for such devices. 

As discussed, FIG. 8 combines tdephone and paging functionality into a smgle device such that a phone 
number transferred to and stored in this "paging telephone" can be subsequently redialed fi^m the telephone nixmber 
memory, and optionally enhances this device with traditional answering machine or caller ID functionality. A phone 

3 5 device resembling a more traditional pager, absent a telephone, can instead be sundemented with an acoustical DTMF 

tone generator which emits tones based on the ooments of the phone memory. In tfiis variation, a phone number is 
recdved by the phone, and when the phone user wishes to return the call, he or she can pidc up a sqparate telei^ione, 
establish a dial tone, and then use the attached acoustical DTMF generator to generate the acoustical DTMF tones 
corresponding to die number in the phone memory vMe holding the phone near the moudipiece of the separate 
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telq)hone. This also activates a callback without the need for ever dialing the telephone number, but does require 
access to a second phone that is separate from the primaiy user's phone. Again, ^le such DTMF tone generation 
cqmbility responsive to telephone numbos received into memory does already exist for some pagers in paging 
networks, it does not exist on ordinary phone devices operating independently of a paging netwoik. 
5 FIG. 9 flowcharts a call waiting vaiiadon of the invention. In this variation, a phone user might receive a 

signal indicating a call waiting, but would also receive a phone number emitted either by the waiting caller or by a caller 
ID sy^Xsm into the memory of his or her telephone, optionally along with other user-customized infonnation indicating 
who is calling, including character, voice, facsimile, pictorial and video information, and / or a caller ID signal. This 
could enable the user (or the telephone, based on matching a caller ID signal to a particular user-defined profile) to 

10 determine whether or not to interrupt the present call to pick up the call waiting, and in any event, would once again 
enable the phone user to call that number back at a later time without having to write dovwi or enter the number. 

FIG. 10 Qowchaits some useful ''call initiation" variations on answering machines and related server devices 
that send telephone numbers to the user's telephone. For example, a server device could have the capability to itself 
initiate a call to a specified user telqshone (the telephone mmber of which is stored in the server) v^en some specified 

15 condition occurs. For exan^le, the server could caO the telephone after five calls have been received^ 

the user checked the server. Or it can dial the user wiien a particular expected call has arrived. Or it can dial the user 
based on some more coitq[)lex set of conditions that the user defines to establish the circumstances under vdiich he or 
she does does not warn the servo: device to automatically initiate a caU to his or ho- ^ If the phone user, for 

example, has tise type of paging phone with automatic pickup as described in connection with FIG. 8, the user could 

20 recdve messages at his or her home answerii^ machine, office conqsuter or similar server devices, have the fAiom 
numbers and other information from these messages mitomatically downloaded to a paging phone in the glove 
compartment of his or her car, and arrive back at the pa^ng phone to find all of his calls already on tiiis device, simply 
waiting to be dialed directly fit>m the paging phone's memory. 

An imponaia variation of tiiis invention combines the basic "caller to server to primaiy tiser" arrangement of 

2 5 FIG. 5 with the automatic call pickup features of FIG. 8 on the primary user's telephone and the automatic call initiation 
features of FIG. 10 on the server. Particulariy, by settiiigtiie server to initiate a call to tiie primary usei'stelq>honean^ 
time it reodves a caU (Le., settiiig the quantity of calk needed for server initiation of a ca^ 
by setting the primaiy uset^ |4ione to automaticaUy pickq> an incoming call immediately and store the emitted number 
stndg^ mto memory witiiout any intervention by tfie user, a user can establish his or her own pagiiig service based 

30 completely on his or her own end- user equipment, and without any need ^iiatsoever for a centralized paging service. 
The primary user's server acts just like a pagii^ service receivir^ and fi>rwardii^ callback numbers for incoming calls 
as they are recdved, and the primary user's i^one acts just like a pager, storing callback numbers strai^t into memory 
as soon as they are received. Unlike in a paging service, these numbers can also be later recalled and signalled from the 
tdephone's memory. 

35 Of course a related variation of this invention also includes the situation uherc a pager in a more traditional, 

centralized paging service b combined with a telephone allowing memory-based signalling of telephone numbers in the 
pager's telq)hone number memory. 

FIG. 1 1 illustrates a possible schema or protocol fm sending character data associated with a phone number 
from a standard telephone keyboard. While such character data is optional, it does add to ease of use, and is perhaps 
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most rudimentary form of "enhanced user informadon.** If the sending source is a confer or other device with a 
fill! alphanumeric keyboard* charaaer data can readily be sent ^vithout difBculty. However, in the event that the sending 
source is a telephone device with ten digits plus a few function keys, the transmission of character data is less 
straightforward. The schema in FIG. 1 1 is illustrative of one way to do this. Others can also be employed. This figure 
5 is intended less to propose a particular convention for character transmission from a telephone keyboard, than to 
demonstrate that the any of several schemas may be employed. In this sdiema, it is recognized that each numeric key 
from 2 to 9 on a telephone keyboard has 3 or 4 alphabetic letters associated with it (7 has PQRS and 9 has WXYZ. 
All other keys 2 through 9 have three letters.) Each letter can be uniquely identified therefore, by its position relative to 
a given key (first, second, third or fourth position). Thus, by designating both a key and a key position, each number 

10 can be uniquely identified. Thus, two keystrokes are needed for each letter. For example, the name JOSHUA could be 
represented by the (position, key) pairs J=(l,5), 0={3,6), S=(4,7) H=(2,4), U=(2,8), A=(l,2). One can easily select a 
character code to signal the start and end of a character string, e.g., START » ^1, END » Again, while this precise 
schema could certainly be employed, so too could mariy others equally feasible schemas be easify employed by a skilled 
practitioner. For exanq>le, duuracter codes are often entered into facsimile machines by pladng a cursor at a particular 

15 position, and then toggling through a fiill alphanumeric alphabet, selecting a particular alphanumoic character to 
oocapy die cursor position, and then moving to die next cursor position, i.e., to the next position in the alphanumeric 
strit^ being entered, to rq)eat the toggling process. If , these strings are stored in die emittiiig servei's memory, then such 
processes, while cumbersome, need only be repeated, once, rather than with eadi call, for information to be sent with 
every call 

20 At this point, we examine in more detail some significant voice processing variations. Recall tiiat FIG. 2 

ilhstrated memory recaU and signalliiig firmi die priinary user's telephorie taki^ 

wiiich requires two distinct k^^strokes by the primary user. Most of the subsequent discussion has assumed that 
memory recall is in faa effected by a small number of manual kQ^strokes. But the use of various voice processing and 
reoogrutiontecfariiques can obviate the rieed for any keystrokes wiiatsoever. Further, when used in coryunction widi this 

25 inventi<m, even the most rudimentary voice procesaog and recognition techniques can be quite usefully employed, as 
now illustrated by FIGS. 12 - 14. 

For mmple, as shown m FIG. 12, die primary user mig|it sinq>ly say "RECALL TWO** into a voice 
recognition device, which causes die contents of memoiy location two to be recalled and then dialed. In dus example, 
the voice recognition device needs to be "trained" to recognize ordy about a dozen vocal signals (ten digits and a few 

30 function keys) from a single user (i.e., the primary phone user) to be fully effective, rather than a virtually urdimited 
mimber of vocal signals fixmi multiple users that siKrh a device may be called i^x>n to recognize in other voice systems. 
Sinulariy, all of the telephone numbers to be retrieved are stored in the phone's relatively small memory via this system, 
limiting the required database search to the small quantity of telq)hone numbers in the phone's memory rather than to 
every phone number in the city, the country, or die world Not only is the need for manual keystrokes eliminated, but 

35 die sophistication of the associated voice recognition and database retrieval system thus need not be nearly as great as 
that of odier systems. The voice recognition device in diis example, ideally, is a "voice keyboard" allowing voice 
intonatioii of the name of any alphanumeric or function key to have precisely the same effect as if the corresponding key 
were pressed on the manual k^board. In this illiistratioti, distinct vocal pattenis are depicted as beirig stored in a voice 
keyboard. These patterns have been initially entered by the user at an earlier time in a "training" session which 
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essentially amounts to providing the telephone with a record of how the user intones the names of each of the keys. 
When the user now says "RECALL TWO" into a voice device on the telephone, these intonations arc matched against 
the infmnation stored in the voice keyboard, and commands are executed as if the user had punched in precisely the 
same commands at the manual k^board. 

FIG. 13 illustrates a random-access voice memory storage and recall scheme that obviates the need to be 
concerned about which memoiy location a particular phone number may be stored in. If the phone has a fiee-fonn 
voice memory and a means for matdung free-fonn vocal patterns from a single user, the primaiy user might say 
"JOHN" or "NEXT APPOINTMENT" or "THE BOSS" just as John's telephone number or that of the next 
appointment or the boss is being transfenred and stored into memory, and tiiat vocalization could be stored in the free- 
fonm voice memory in association with that telephone number. When the primaiy user later wishes to return the call, a 
"CALL JOHN" or a "CALL NEXT APPOINTMENT' or a "CALL THE BOSS" could be matched with the stored 
vocal pattern, causing retrieval and signalling of the phone number associated with tfiat pattern. Similarly to the 
discussion of FIG. 12, "CALL" would be matched against information in flie voice keyboard and be recognized as a 
fimction kQ^ on that voice keyfooanL "JOHN." "NEXT APPOINTMENT" or "THE BOSS" would be matdied against 
infonnadon in the voice keyboard but would not be recognized as entries therein. So the system would next match 
these against infomation in the "free-fonn" voice memoty, v^erein it would indeed find a match. As a result, the 
associated phone number (in the illustration, the "next ointment" number, (914)827-5412) would be retrieved from 
memoiy and dialed. In addition to "trained" matdiing of precisely defmed fimction and 

by the "voice keyboard"), this requires direct matdiing of particular free-form vocal patterns uttered by die primaiy 
user, with free*forra vocal pattenos later uttered by that same user. In effect, the initial utterance comprises the 
"training" pattern and the subsequent utterances are then "matched" against the original. This is similarly a relatively 
rudimentary voice recognition task that narrows the scope of vocal utterances that need be matched, the range of users 
whose voices need be recognized, and die size of the database that need be searched for a match. In a similar type of 
random-access memoiy storage and recall sdieme, some odier item of enhanced user information (e.g., a simple 
diaracter string) supplied by die caller or die call redpiem can substitute for or supplement the role of diis voice pattern. 

Anotiier variation mig^ allow die caller to intone his or her tdephone number (and pertiaps single 
alphanumerics) into die system, and to then have die system translate eadi vocalized digit into a madiine-readable digit 
ttiat can be used for subsequent redial from memoiy, in place of, say, transfenring the number as DTMF digits. 
Depending on v^ere in die system tfus "voice tnmslator" is placed, it m^, howew 
imiiiber of voice rignab from someoiie odier than the priniaiy phone 

FIG. 14 illustrates this. Here, die primaiy usei^ server (e.g., answering madting^ personal computer) has a 
•voice translator" device in addition to die usual server memoiy storing telqihone numbers. The caller carefully 
enunciates "pound one diree eight five zero five six five," and this is sem to die server over die connectioa The voice 
translator processes diis information and turns it into die madiine-readable information H 1 385-0565, v^ch dien causes 
storage of die phone number into the server memoiy in machine-readable form. Later, diis can be further sem to die 
primary user and used as die basis for memory redial in die usual manner. While die "voice translator" is illustrated on 
the senrer, it can also be located on the caller's phone or on the primary user's phone, i.e., this translation can take phice 
at atiy point in die process between die time die vocal signal leaves die caller's lips and die time die |»imaiy user is 
ready to recall and dial die number from memory. Similarly, widi die translator on either of the caller's or die primary 
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user's telq>hones, the caller could be in direct communication with the primary usefs phone, absent the intervening 

server (e.g., as in FIG. 7. as opposed to FIGS. S and 6). 

Finally, if the translator is on the caller's phone, then in effect the translator need be nothing more than the 

"voice keyboard" described in connection with FIGS. 12 and 13. This is because the caller could train his or her 
5 k^board to recognize his or her intonations of various keys, and then, when he or she later recites the same intonations, 

they could be matched and signals emined from the telephone as if the caller had pressed the precisely conesponding 

keys on the manual keyboard. However, in this instance, the "voice keyboard" is introduced as a modification to the 

caller's equipment - not the primary user's, wherein most of the other variations discussed require modifications only to 

the primary user's equipment. On the other hand, if the voice keyboard is on one of the primary user's devices, it will 
1 0 have to recognize vocal panems from someone other than the primary user, and the "training" of this device becomes 

more difficult, i.e., this device must be more sophisticated inso&r as its ability to re^nd to voice patterns of multiple 

individuals ^^o may not be readily identifiable in advance. 

Again, many of the voice processing techniques discussed here, by diemselves, have precedent m existing ait 

But, their combination with the telephone number transferring ciq)abiliiy of this invention is a ^gnilicant variation of 
15 this invention, both sis4>lifying the use of this imrention and expanding the widespread utility of these voice processing 

techniques. 

The various figures thus far illustrate the transmission and storage only of telqi^one numbers and associated 
character strings into the primary user's telephone for later redial. In all cases (excepting c&eaoiy assistance, switch- 
based caller ID and caU waitirig), the secoridaiy iiser (often the caUing par^) needs nothiiig 

2 0 tone telephone in order to send telephone numbers effectively in conjurK:tion with this invention, i.e., the calling phone 

needs vo enhancements at all. Whedter to obtain the upgraded equipment required to use this invention is solely the 
decision of the primary user. This, of course, greatly adds to the utility of the invention because it allows individual 
users of a switched telephone network to decide whether or not to use the invention as a matter of individual choice of 
consimier electronics, ineq;)ective of wAiat otbet users may or may not choose to do or vAisd intelligence a phone 
25 campaay may or may not place into its network. But as earlier discussedin ccxuiecdon with FIG. 1, the range of such 
transmitted information identifyii^ the caller and the purpose of the call can be e^qsanded to encompass electronic mail 
and other fonns of textual message, voice mail and other forms of audible sound associated with ttie message, facsimile 
information, pictures, and video infonnatiorL This "customized caller informadon" variation has some important 
implications, and is now iUustrated in detail by FIG. IS. Because the focus is now on the caller's phone (since we are 

3 0 looking at information designed to identify to caller to everyone else in the worid), we now dq>ict the caller rather than 

the primary user on the left side of the illustratioa 

First, a calling piarty who is conveying his or her phone tuunber and related information does not necessarily 
have to manually punch in that information each time he or she makes a call. By including impropriate memories in the 
caller's phone, this information can be pre-programmed into the i^one, Le., the caller's phone will itself contain a broad 
35 raiige of callback and enhanced user iiifonnati(»i consdtutix^ the user-customized "identification" of the caller. Then, 
by issuiiig a simple command to acdvate a transfer (in FIG. 15, by pressing the INFOSEND - send enhanced user 
information - button or issuing a similar command at a voice keyboard), all of the customized caller information stored 
in the phone can be readily conveyed over the connectibn to die called party with minimal and perhaps no keystroke 
activity by the calling party. In this illustration, the caller — obviously not concerned about his privacy vis-a-vis caller 
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identification - is shamelessly sending a slew of infonnation about hiroselC his business and his family over the 
connection, cither to the primary user directly (as in FIG. 7) or to the primaiy user's server (as in FIGS. 5 and 6) for later 
retransmission to the primaiy user, as illustrated. 

As noted earlier, many people do not realize that the memory for frequently-dialed numbers found in many 
telephones today can already be used to store and send as DTMF digits the caller's own phone number (or any other 
number the caller wishes to send), thus forming the rudiments of such a user-customized caller identification capability 
and greatly ^litating dse use of this invention by callers. And if the only information being sent is a callback 
telephone number, then it is easy for the caller to maintain a few callback numbers (e.g., work, home, other fiequented 
locations) in the fiiequently-dialed memory of the caller's telephone and transmit these to parties that he or she calls, so 
tiiat on the caller's end, no modification whatsoever is required to many of the telephones already in use today. But, if 
tiie more varied enhanced user mformation fonns of FIG. 15 are also included, then tiiis does, for the first time, 
introduce some required modifications to the calling party's telephone. In particular, additional memories are needed 
beyond the fi^uently-dialed number memory, as are additional data communications capabilities to be discussed 
shortly in connection with FIG. 16. 

Second, the enhanced user information variations of tiiis invention allow a calling party to uniquely and 
individually tailor and customize tiie callback and related "caller ID** information tiiat is used to identify himself or 
herself to v^mever he or she calls, and it decentializes the provision of such caller identification information out of the 
central office switch and into the intelligent end-user telephone equipment Qust as this invention also allows a user to 
establish a paging service based solely on the user's own intelligent customer premise equipment by properiy combining 
elements of FIGS. 5, 8 and 10 as discussed above). The caller's phorie - not the central office switch - becomes the 
seat and source of infonnation identifyii^ die caller (just as the primary user's phone and server become the fbuhdation 
of the primaiy user's own, custonuzed, equipment-based pa^g and callbadc service). This is true even if tiie caller's 
telephone is a standard, unmodified touch tone phone and the caller manually (or via a voice keyboaiti) punches in, or 
maintain s in the frequentiy-dialed number memory, a callback number and other information as described in connection 
with FIGS. 1-14. But it is even more apparent if the caller's telephone is enhanced witii memories storing callback and 
customized caller identification information to be transferred automatically vpm appropriate keyboard (or voice) 
command (e.g., INFOSEND), as illustrated by FIG. IS. In tiiis enhancement, callback and other user-customized caller 
identifica ti on information is quite expressly stored in memories directiy on tiie caller's telephone - not in memories at 
tiie central office switch - enabling enhanced, user-controlled, user-customized callbadc and caller identification 
fimctioiiality without the rieed for ariysiipportinig intelligence in the central office switdi. Intius way, each user of the 
phone system can establish his or her own desired level of caller identification privacy and detennine how he or she will 
be identified to otiier users of tiie phone or switched telephone system. If ttie switched network su|^]ies ISDN or 
broadband capability, this enhanced user infonnation can all be transferred on a data chaimel, with the voice chaimel 
reserved to cany voice communicatioa For information of greater bandwidth, e.g., video, such higher-bandwidtii 
connections may indeed be preferred, if not necessary. Just as with the primary user's telephone, use of dus mvention is 
&cilitated if the caller's telephone also has a "voice keyboard." 

Of course, the server, telephones and other devices belonging to a "primary** user would also have to be 
equqyped witii added enhanced user information memory to be able to receive and store enhanced user information from 
a caller whose phone is so-equipped. Because the memory used in a primary user's phone to store callback and otiier 
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identifying infonnation as desoibed by this invention can easily be the same memory commonly used to store 
frequently-called numbers in existing phones, the extension of such memory to house enhanced user infomiation allows 
the primary user to store enhanced user information in conjunction with these frequently-called numbers as well. 

Again, all of the discussion prior to FIG. IS requires no modification whatsoever to the caller's ordinary touch 
5 tone telephone, but only to the primary user's server and telephone devices. The functionality illustrated in FIG. 15, 
however* does require the addition of appropriate memoiy components to the caller's telephone, and also the ability to 
establish appropriate data communications between the caller's telephone and the primary user's devices, to allow 
appropriate transfer of the contents of the caller's phone's memory to the primary user's device. The communications 
sequence for this parallels the one illustrated in FIG. 3. 

1 0 Thus, in FIG. 16, v^ch illustrates one of many possible a{^>roaches to such data communications, the first 

ilhistrated step is for the caller's phone to engage in a handshake sequence with the primary user's device to estabti^ the 
prot^xols Ae two device s wilj usejpr .mmsferring. infmruttion. The second step is for the actual transmission of 
information to take place. Somewhere jn diis process, it is riecessary, to.jast2^ Ush;.^^^ of ; InfoinnatiOT 
transferred. For exaiiq>le, the caller's phone inay be*jBgsaMe?0g*iB aSli^ 

1 5 iw|'i>g;;ig^)jjl)ljBiof reodving-g versa j uid this would have to be establ ished. (Here, this is done in step 1 . 

It cojgd just as easily be done in Step 2, f or exam ple, by attemptin g to send some item of irifo nnatioii,^ g., video, and 
tiien receiving a^ded reply indicating that the d evice at the other end is not ca pable of receiving that type o f 
information.) Upon completion of data, transmissioii, the coimccti on tj^u^ and the i nformation n ow resides in 
place on the prirnary user's deWce. Whgi t he prima ry user r^ engages his or her server from a rOTotejelepji oiy, the 

20 information can b e fictfaer downloaded to the phone and then uti hzed to fcoitiate a c allbac k based on the tele r^ne 
numbering information stored. in memory. Or, as alternatively illustrated, in the case of a phone-to-phone 
communication such as that shown in FIG. 7, the identification information so transferred would already reside on the 
primary user's phone or pager and be immediately available for subsequent memoiy ledial. 

Finally, vMe FIGS. IS and 16 illustrate telqshones capable of containing a broad range of enhanced user 

25 information, a telei^tone witii die functional capability of receivii^ an emitted tdq)hone number ovo- the connection 
from a server and strorig that number in memory for later redial can easily comprise a facsimile machine, a personal 
communications ^stem, a personal computer, a personal digital assistant, or any other device which can be logically 
embedded into a angle unit that includes this functional ceqsability. 

There are some other strai^itforward variations to this invention that add to its utility and user-friendliness. 

30 First, recall that FIG. 3 illustrated a memory management approach v/tteie ruimbers are simply loaded into the next 
available memory location of the primary user's telephone, ^vherein which the primary phone sends back a signal to 
indicate VACANT or FULL before a number is stored. This does not, however, preclude many other possible memory- 
loading sdiemas. For exanq)le, the primary user might tell a directory assistance operator (FIG. 4) or a secondary 
teiq>honeuser(FIG. 7) that he or she would like the niimber stored iiito memory loc^ 11. This is trivially achieved 

35 by sending a MEM 11 field in from ofthe phone number and duracter information, ratiier than startit^ with MEM 1, 
seeing if it is FULL or VACANT, and then, iffiiU, going on to ttie next iten^ Intiiecaseofa 
computer or smart televiaon (HG. 6), it is very straightforward for the computer phone management software to 
provide comply flexibility and control over how numbers are stored before they are transnutted to the primary user's 
]^ne memory. Indeed, a good software package should allow an individual primary user to define a personal profile 
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of the user's own preferences for how calls are to be ordered and prioritized prior to transmission to the primary user's 
l^one. A knowledgeable secretary or computer operator familiar with the primary usci^s preferences, work priorities, 
etc., can further enhance this capability. Fuither, the organization of data on the computer server can be effectuated by 
means of signals transmitted from the phone user over the connection to the server. In the case of a phone message 
5 answering madune/caller ID box, a linear downloading into the next available memoiy location of the primary user's 
phone is most straightforward However, simple embellishments can enable the primary user to control number 
emission by the server, for example, by signaling an answering machine to pause after each message, so that the user 
can punch in a number designating the memory location ^ere that number is to be stored, rather than accept the default 
of "next empty memory location." Or the primary user can instruct the answering machine not to send a particular 

1 0 number at all, or to download the number the caller left without the caller ID number, etc. In effect, this too gives the 
user the ability to remotely organize data on the server before downloading to a phone. If the primary user has a 
rarKlom*access memory storage and retrieval c^bility such as that depicted and discussed in connection with FIG. 13, 
such ability to have the telephone control number emission from the server and to pause between messages would 
provide one means for storing free-form vocal patterns* or any other random access keys, in conjunction with the 

15 numberjust (or about to be) transmitted. 

Also, the amount of information available on the primary user^ phone display impacts ease of use, particularly 
vAiOi a lar^e quantity of telephone numbers have been stored in the phone and the user does not remember which 
numbers are in v/tddt locations. Larger di^lays "M^ch show several consecutive locations can fiictlitate ease of use, as 
can a stiaiglitforward SCROLL fimction (forward and backward) that allows ttie user to quickly Irowse consecutive 

2 0 memory locations until the desired telephone number is displayed and positioned for redial. Similarly, the single 
attadmient of a priming device to the phone could allow the user to print out a hardcopy listing of the memory contents 
in a format that facilitates memory callback. If otha- sound, character, fttcsimile, pictorial or video information is 
included in the transfer as discussed in connection with FIGS. IS and 16, it would of course be helpftil to indude a 
variety of output devices which **dL^la/' that information as well. 

25 FIG. 17 depicts an "inverted use" variation of this system, herein the phone has conference call capability 

based on numbers stored in its memory. In this variation, if the server is fiirther provided vnth capability to control 
signalling by the telq)hone (hence the "inversion'' of the more ootiunon situation \i4iere the telqrfione controls number 
emissicm by the serverX then a server user can call a telq>hone, emit a series of telephone numbers from the server to the 
tdephone in the usual manner for memoiy storage pendir^ signalling, maintain the oonnecdon whUe directing die 

30 tdephone to signal a conference call to one of ftiese stored numbers, and condmie to maintain the connection after the 
call to the first number signalled has been tenmnated, so that a second number, and subsequent numbers, can similarly 
be signalled throughout the maintenance of the original connection between the server and the tdephone. 

This could be useftil, for example, for a person on business or vacation far from homt who wishes to call 
multiple telephone numbers within his or her own home area code, but wishes to avoid multiple toD charges. A single 

35 toll call from a server to the person's home telq>hone is all that is needed Once this single toll connection is 
established, the server emits all of the numbers to be called, to the telephone, in the usual manner. Then it commands 
the tdef^one to signal and patch in to die conference call multiple local telephone calls, in conference or in series. The 
total charge incurred is thus for a single, longer toll call and multiple local calls, rather than for multiple, shorter toll 
calls. 
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In FIG. 1 7, the server user, in New York City, sends foiir Los Angeles numbers to a conference call-equipped 
telephone in Los Angeles. (Note, in many other applications discussed, this user would be at the phone, not the server, 
and would be remotely commanding the server to emit numbers* rather than remotely commanding the phone to signal 
numbers - hence "inversion.") Numbers are sent to the L.A. phone in the usual way, such that they can later be 
5 signalled However, once the numbers are all downloaded and superfluous area codes stripped off, the server user emits 
a command over the connection to the phone asking the phone to signal each number, in sequence, while the conference 
call between the server and the phone is maintained. Each call is really a "dummy" three-way conference call involving 
the person at the server, die called party, and the "unmanned*' conference phone. Chaiges for the origination of multiple 
toll calls can be significantly reduced in this way. 

10 If both the server and the telephone have conference call capability, then in a multiparty conference call with, 

say, eight parties in New York City and four parties in Los Angeles, a server user in Los Angeles may find it less 
expensive to connect his or her server with his or her telephone station in New York, and to use the New York 
telephone as the base station for placing the eight New Yoik calls, and the Los Angeles server for placing the four Los 
Angeles calls. Here, the total charge is then for one Califcmiia-to-New York toll call, eight local calls within New York, 

15 and four local calls wittiin Los Angeles. Orddnarily, the total charge would be for dght toU calb b^ween CaHfornia 
New York, and four local Calls wiAiin Los Angeles. 

Finally, it has been noted that as telephone, conqiuting, information, video and odier technologies continue to 
merge, it will be increasingly common for a **telq)hone'' to be much more tiian a simple "plain old*' telephone. 
Telq;>hones with the funcdonal capability of receiving an emitted telqshone number over the cotmection from a server 

2 0 and strong that number in memory for later redial can easily comprise a facsimile machine, a personal conuntmicadons 
system, a personal computer, a personal digital assistant, or any other device which can be logically embedded into a 
single unit that includes this fimctional cs^ability. Thus, it is inq>ortant to recognize that die telephone and/or various 
servers of this invention can conqmse computer hardware and software enabling the telephone user to process and 
otherwise transform tele{rfione numbers and enhanced user information residing in and passing throu^ the system. For 

25 exanq)le, hardware and software in a server or telq>hone can be used to translate information stored in one lat^guage, 
imo another language, thereby fiicilitating development of communications systems enablix^ even more imiversal 
communicadons amorig people. Indeed all manner of operation upon and manipuladon of telephone numbers and 
related ^^nwl user infinmation can occur with a ppropr iate hardware and software cm the servers and / or telq>honeL 
Similarly, various databases linked to telephone numbers and the enhanced user information associated 

30 dierewith enable integnoion of diis system into various systems for personal organization and assistance. Such 
databases can comprise virtually any information for >^ch linkage with a telephone number and the enhanced user 
information associated therewith is usefiil. For example, in one fonn of interaction between numbering information and 
a personal digital assistant, a user calendar could cross-reference die user's sdiedule with various phone numbers 
represented in the system, including qjpointments made to follow up on the call, scheduled times for callbacks, other 

35 related actions or plans, etc In connection vvithscmieoftiie hardware and softvmejtist described, such a database cw 
even control or initiate the callback of telephone numbers, or can alert die user that such a callback Is necessary. 
Records can be inaintaiiiedofcallsrecdved and the stanisaiiddispodtion of activities And 
many other similar, database-liiiked ^)plications are possible. 

Also helpfiil is a dock providing a date and time ^ch the telephone and the server devices can utilize to 
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"stamp" a telq)hone number with associated infoimation regarding the date and time when that call was first received 
by the device. 

Assuming an ordinaiy touch-tone telephone is available to and used by all users of the public switched 
telephone network (even if the user only has pulse service but can switch the phone to emit tones during a call), it is 
5 important to note that this invention is specified such that ai^ individual "primaiy" user of a switdied telephone system 
can make the individual consumer choice to use or not use fliis invention, ineffective of whether other users of the 
switched telephone system also use this invendon. The only exceptions are: the diiectoiy assistance application, which 
woiild require systemic change in o£Bces providing directoiy assistance; the traditional, central office-based caller ID 
and call waiting applications, ^^ch depend upon the degree to vAndi caller ID and related functions have been 

10 implemented by the applicable phone companies and political jurisdictions; and the decentralized, caller-customized, 
enhanced user information applications as illustrated in connection with FIGS. 15 and 16, whidi require the addition of 
enhanced user information memory (eg., voice, video, etc.) to a "secondary" caller's phone and an enhanced capability 
for that caller's phone to engage in data communications with the primaiy user's server, phone, or paging devices. In all 
other cases, die use of tiiis invention is independent of any systemic change that may or may not be made to the phone 

1 5 system, and is also indqsendent of the degree to ^^ch other users of the telephone system have tiiemsel ves chosen to 
use this inventioa 

Finally, while it is prefened to use touch tone (DTMF) signals, diose 
fonns of encoding inchsding dighal signals would be equa^ 

2 0 SYSTEM ENffiODIMENTS AND VARIATIONS 

Basic Structure 

FIG. 18 is a block diagram dq>icting the primaiy embodiments and variations of this invention, capturing in 
more generic fonn the system characteristics of FIG. 1. Data moving into and out of various system components is 

2 5 depicted by way of connections to the sides of these components. Various command and control signals affecting the 
system operation and function are depicted by way of connections to the top of diese components. In some instances, 
various memories are required ibr operation. In others, information can be passed through a device without memory 
storage and the memory is therefore q>donal. Thus, all memories but die telephone number memory in the telephone - 
wAiiGfa is required - are dq>icted widi broken lines. While FIG. 18 and (he acconq)anying discussion below is in 

30 reference to die overall system of server and tdei^ione devices depicted by diis figure, it is recognized diat die server 
and te!q>hone devices ^di sepmidty comprise this system, and metfiods for usirig this overall system as well as diese 
separate server and telei^one devices, also comprise die overall invention described hmiiL 

Part A) of this figure depicts the primaiy embodiment of the system comprising a servo- and a telephone 
coimected widi one anodier over a switched telephone n^work. The telephone number diat is uhimately signalled by 

35 the telephone is first entered into and received by the server at an input device which also controls die operation of the 
server. Once in the saver, this number may be emitted direcUy over the connection to the telephone (as shown, for 
exan^le, in FIG. 7), or it may be stored in a memory widun die server (e.g., FIGS. 5 and 6). In eidier case, when die 
server receives a command to emit that number, the number is then emitted in a coded format (DTMF, digital, or similar 
fiannat) firom die server to the tele|dione over the connection, received by die telephone, and dien stored in a location in 
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the telephone number memory to be later recalled and signalled when the telephone receives a signalling command to 
signal that number. The telephone in this primary embodiment has a keyboard enabling data entry and controlling its 
operations, and an output device. The telephone number may optionally be output / displayed on the output device. 

Variation B) of tlus figure depicts a primary variation wherein the movemem of the telephone number through 
5 tills system is suj^lemented and accompanied by the similar movement of a variety of associated enhanced user 
infonnatioa Added to the server is the capability to receive and emit both the telq;)hone number and the enhanced user 
infomiation associated with this phone number. T he enhanced user infonnation may^be stored in^ enhanc ed user 
infonpation jE.lJ.1.) menK«>^ in the sawyer, or | t "layj ^e^gni^ to the telephone (for 

10 eim tted nu nrt)er). In either event* the telephone receives this enhanced user information, and can either store it in an 
EXJX mecngg^m the telg^^je^fwlater ouggott^rjajnjMi^^ 

fagjini]s»o"g)"t)^ jgg^ of an, .outt>ut„command The telephone number moves through tiie system and is 

iiltimatelysignaUed as in tiieprimaiy embodiment, and niay also be oiitpm to the Absent this enhanced 

tiser infonnation variatioti, this embodiment reduces to the primary enibodiment A). 

1 5 This variation B) dq)icts the connection between the server (e.g., answering machine or computer as in FIGS. 

5 and 6) and the telq>hone, but does not depict either the connection between a caller and the server, or the device torn 
which tiie caller is callii^ (aside fix)m the type of two-device configuration depicted in FIG. 7). The caller's infomiation 
enters the system through die server's input device, but the caller^ device is not itself pan of the system. 

In contrast, variation C) of this figure depicts a second pnmary variation where the server itself is comprised of 

20 a plurality of at least two subservers connected to one another over die switched telq>hone network, receiving and 
relaying infonnation fiom one subserver to the next in serial sequence - a server ''chain." The overall server, depicted 
within a large block containing ail of die subservers, is identical in its overall function to the server in part B) above. It 
receives the number and associated enhanced user infonnation from an input device, and irrespective of v^iat happens 
inade die server (le., vtetfaer tiiis information is stored in die telq>hone and RU.I. memories or directiy passed tiirough 

2 5 witiiout storage, wtether it passes through one or multiple subservers, etc.), the seryer ultimately emits this infomiation 
to die telephme over the connection to tiien be processed and ultimatdy signaUed by die telephone in the usual manner. 
This variation C) is important for several reasons. 

First, a particulaiiy important variation is the one in ^ch this plurality of subservers comprises exactiy two 
subservers, Le., die first subsenrer and the final subserver, widiout any intermediate subservers. In short, this figure 

30 encompasses die many varied situations discussed throu^out in wfaicfa die overall system including the telqphone 
comprises diree devices in total. This describes, for example, die arrangement of FIG. 5 ^^erein a caller places a call 
fiom a telephone (the first subserver), leaves the emitted mmiber and associated enhanced user information (commonly, 
a voice message) on an answering machine (die final subserver), and wherein diat information is in turn later emitted 
fiom die answering machine to the telephone over the connection, such that the number can ultimately be signalled from 

35 die telephone. Thus, in maiiy instances, the first subserver will in fact coincide widi die telephone of a caller, and die 
final subserver will coindde widi die answering device of the intended recipient of the call. This final subserver is of 
course dien coimected to die call redpienfs telephone. This figure also encompasses the structural dements, for 
example, of a caller pladng a call to a paging service, entering the DTMF tones of a callback number which are 
reodved on the server of a paging service, and having the server then package that numbering infomiation for fivther 
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relay to a pager which aiso has signalling capabilities based on the pager's phone number memory. Thus, in contrast 
with B), variation C) does depict the calling device itself (first subserver), as well as its connection into the lemainder of 
the system. By including the calling device, this variation encompasses the fonn of user-customized caller idendfication 
wherein the caller might wish to store his or her own identifying infoxrnadon on the telephone, and in the process of 
making a call, perform a keystroke which automatically forwards diis information to a receiving device belonging to the 
call recipient 

Second, when this plurality of subservers con^ses more than two subservers (i.e., when it comprises one or 
more intermediate subservers) variation C) encompasses the situation where diis information may in &ct be serially 
transmitted from one subserver to the next over multiple subservers before it finally makes its to the telephone for 
signalling, as is common in many modem networking environments. Infonmation being relayed from one person to the 
next, and perhaps modified by each along the way, is supported by the structural relationships of part C), with 
appropriate frirther variations (e.g., software operating on that information) discussed below. 

Finally, closely related, part C) accounts for systems of four or more devices generally. For example, it would 
encompass the situation M/tim a caller places a call from a telephone (first subserver) to an office, and diat information 
is entered into a computer (intennediate subserver) from a k^toard, such as the computer shown in FIG. 6. Then, a 
secretary might call the primary user's home answering madiine (final subserver) and download all the accumulated 
calling information to that answering machme over a connection to die switdied tdephone networlL Finally, die 
primary user calls the answering machine, fiirther downloads all messages from the answeriiig machine to the telei^one, 
and uses die emitted numbers for signalliiig ptirposes. 

Generally, die agnalling of an emitted telqshme number stored in d)e telqihone number memory will take 
place at the telq>hone*s connection to die switched telephone networic In a preferred variation, the server eniisaon 
means comprises a DTMF signal generator, the emitted number is coded as DTMF digits, and die telephone reception 
means comprises a DTMF-responsive receiver. (Coding in digital and similar formats is equally acceptable. 

Numbering Variations 

Within the context of the basic structural variations discussed above, a telephone number itself may or may not 
campnsc an area code, interaational dialing codes, or supplemental "extension" digits. This system can operate on 
these various numbering variations to ensure that the number stored in the telephone's telei^ne number memory is 
appropriate for subsequent signalling, e,g., by stripping off an area code for a local call, prefixing a "1" for a long 
distance call, and qqnopriately i»ocessing numbers with international dialit^ codes. In die case of suf^lemental 
"extensicms," (ddier a true extension or a second series of digits that are later dialed after some fnrn of "access" 
number is first dialed and reached), die number may hdpfiilly comprise a "pause" code adding a pause between die 
dgnalling of two adjacent digits, widi die resumption of signalling taking place after detection of a resunqition 
condition, for instance, after a certain time has elapsed, after the user has signalled a command to resume signallirig, or 
in respoDse to the detection of a tone or similar indicator fix)m the device being signalled indicating its readiness to 
accept additional digits, A telephone number may also, in the fiiture, be somev\tet modified in format as changes are 
implemented in die NANP. All of these numbering variations are easily accommodated by this system. 

Also, it may often be desirable to vocally utter a telephone ntmiber into the system and to have that number 
then translated into coded form somewhere wiUiin die system for ultimate use in memory-based recall and signalling, as 
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discussed in connection with FIG. 14. This is readily enabled by an appropriate voice translator on the phone or any of 
the servers. 

Finally, in any situation where numbering information is transmitted from one device to the next, it is always 
helpful for the devices to exchange verification and confirmation signals to ensure that the number so transmitted has 
5 indeed been properly transmitted and received. This is readily adiieved by sending appropriate verification and 
confirmation signals back and forth between two adjacently-connected devices. 

Enhanced User Information, Peripheral Device, and Connection Variations 

In the enhanced user information variations, t he enhanced user info rinatio|n itself mayj^^ a broadjr^ 
10 of^CBrni ^ion types, including but rwa limited to alphanumeric character data (e.g>, a simple character string identii^g 




a caller, electoonicmail, tod iirfoimation), cfigltal iitforniatipn data Jbits Xi.e., anyjdata represented^ as a streamjof 
data "bits"), graphical data (e.g., charts, tables,, figiff^ diagrams jn^tm^ 

any printed information reaifily transf4g3]rad>le; oyer a focsimile device), pictorial image data (i.eM my pictorial image that 
can be scaimed into a device or produced jwithin an. ii^ormation system and transmitted alon g the ne twork to another 

15 device, ^ch could incliide pictorial icoiis tlut a.callo^ calls), audio data 

(e.g., an ordinary voice message such as is ccnruno^ left on an aiugwrin^^ voic e mail i nesMge, a sound clip, 

a tape recording, a musical porformance, the sound track of video infmnafion), and video data (e.g., any moving video 
image, including a brief video clip or a full-length video program or event). It is also zpparcia that this enhanced user 
information can of course be represented in any spoken or written language. FIGS. 15 and 16 depict some of this 

20 enhanced iiser inforn[^tion and iUustrate its trarisnussion within the systenL 

The input device on the server can comprise a broad range of devices typically used for data entiy of these 
various forms of enhanced user information. Of course, the input device can itself comprise a connection to the 
switdied teIq>hone networic, which would be the case, for example, when a caller is leaving a message on an answering 
madii**^ as in FIG. S, or when a DTMF number is being provided to a paging service server within the three-device 

25 structural arrangement depicted by FIG. S. The iapux device can con^vise a keyboard such as the conq>uter keyboard 
shown in FIG. 6, the telephone keyboard on die secondary usei^ phone in FIG. 7,orz computer mouse. Such a 
keyboard enables entry of both input data and fimdional commands. A "voice keyboard** of similar fimction to a 
manual k^board may also be empl(Q^ The ix^ut device can comprise a caller ED receiver, a DTMF recdver, and a 
modem or any digital communications receiver (which will generally operate over a connection to the switched 

30 network). The ir^ut device can also comprise a fsu^simile scanner (such as is used to enter printed matto* into a 
fiu:simile device for transmission), a pictorial image scaimer (similar to a &csiinile scarmer but with enhanced 
capabilities to scan black and white or color picture images), an audio ii^>ut device (eg. a voice receiver that receives its 
voice signal over the network or a microphone receiving its signal from a user who is physically present at the same 
location), or a video input device (eg., a video camera, a CAM recorder or similar device). Finally, it can comprise a 

3 5 computer data storage device (e.g., a "floppy" or compact optical disk drive, or a hard disk drive), an audio data storage 
device (eg., a t^ or other memory recording of audio information, the recorded soundtrack of video information), or a 
video data storage device (e.g., a video tape being played by a video cassette recorder, the video tracks of a compact 
optical didc drive, etc.). 

Similarly, the output device on the telephone can con^srise a broad array of devices responsive to this 
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enhanced user infonnadon. The output device can itself be a connection to the switched telephone network (for 
example* if it is desired to send any of the infonnadon residing on the telephone further along to yet another telephone 
on the network, or to modify some of the information on the phone and then send the modified infomiadon to a party at 
the associated emitted teiq>hone number). Veiy conmioniy, the output device on the telephone will comprise a display 
5 window displaying telephone numbers and character data residing within the telephone. This device can comprise a 
video di^lay teiminal commonly used on a computer (to display all of the multiple forms of information - video» text, 
graphics, etc. - that can ordinarily be displayed on a computer display screen), a television monitor (to display that 
infoimation which a television monitor can ordinarily di^lay), a printer (for printing out i^one numbers, alphanumeric 
text, gr24>hics, and similar information), a fecsinule image printer (for the output of facsimile information), a pictorial 

1 0 image priiuer (for piaorial image printout), an audio speaker (to play back audio data), a computer data storage device 
(e.g., a "floppy" disk, write-capable optical disk drive, or hard disk drive, enabling long term storage of the information 
residing in the phone), an audio data storage device (e.g., a tape or other memory recording audio infonnadon, 
including the recorded soundtrack of video information), or a video data storage device (e.g., a video cassette recordo- 
recording video information onto a tape, a device writing video onto a magnetic disk drive or a write-c^able optical 

15 disk drive, etc.) 

In todays world of increasingly mobile communications, die server, telephone, and any and all subservers can 
obviousfy have not only a vvired,bm a wirdess connection to the switdkedtel^ Indeed, part of the utility 

of this invention is its abiliQr to greatly simplify addressii^ for mobile communications during whidi one may not 
conveoiently write down or signal a phone number. Also, as (narrowband and broadband) ISDN and cvct higher data 
20 rate "broadband" connections become more prevalent in switched telephone networks, die "connecticms' in tiiis system 
can indeed be ISDN and broadband connections, notjust "plain old" telephone Indeed, tii^ higher data 

rate ccmnections enable voice and data commimications to be carried on separate duomels, and will be desirable if not 
necessary to suppon smne of the more data-intenave forms of enhanced caller information transmission di?missed 
above. 

25 

Command, Control and Operation 

The c omm a n d, control and operation of this system takes on a luanber of forms, and lends itself to a number of 
variations. The general fimctional control of tiie phone takes phice via die keyboard, and that of the server via the ir^ut 
device. In FIG. 18, die kQ4)oard and iiq>m devices are dq>icted as connecting not onfy to the a 
30 denote data input, but to die top of tiiese devices, tiius denoting comniand and control. However, it is also possible for 
die ke^^board on die tdqihone to initiate and control actions by die server Q)referably, after the right to control die 
sender has been established, e-g., by sijpplying a correct password code), w 

sent back to die server over die connection and thus enables the telephone user to initiate and control die actions of die 
server. A common exarqile of diis, cited eariier hi connection widi FIG. 2, is where a user calls his or her home 
3 5 answering machine from a remote telephone, enters a password code gainmg remote control over the device, and then 
proceeds to play back messages, record new messages, rewind die tape, and otherwise control die server as if he or she 
were physically present at die server and entering conunands at the server's ir^iut device. So as to furdier reduce the 
amount of manual operation required to control tiiese devices, die utilization of a voice keyboard (see, e.g., FIG. 1 2) on 
the telephone and/or a connection-responsive voice keyboard on the server responsive to utterances into the telephone 
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tiansmined to the server over the connection, to control actions of the server and the telephone, is also a desirable 
feature. So too is a voice keyboard on the telephone that can also, via the connection, control the general functions of 
the server as just disaissexl. In tlw "inverted" use s^lication disaissed eariier and further discussed below, one inverts 
this system control and has the server input device controlling the ^em, including server actions, telephone actions, 
5 number emission, and, particularly, the ^gnalling of numbers lyy the telephone. 

Beyond general functional control, the control functions of particular interest in this system are emission of a 
telephone number and any associated enhanced user information from the server to the telephone (coiUFOlled by the 
emission and relay commands depicted on FIG. 18), and the signalling of a number stored in the telephone number 
monory (controlled by the similarly-depicted signalling command). While emission can obviously be controlled at the 

10 server's keyboard, it is again very desirable to control emis^on from the telephone, as in FIG. 5, since the use of this 
system will often involve tiie telephone user contacting his or her own "unmanned" server torn a distance, in order to 
receive messages and telephone numbers. Thus, either a manual or voice keyboard on the telephone can generate the 
emission ^gnals, sent from the telephone to the serm over the ocmnection, vAuch then cause the server to emit a desired 
telei^ne number (and optionally, associated enhanced user mfonnation). Or, one can use a connection-responsive 

1 5 voice keyboard on the server wherein vocal utterances into the phone are transmitted bade over die connection to cause 
the server to initiate number (and q>tionaI E.U.L) emission. For signalling, ^thcr a manual or a voice keyboard cm the 
telei^ne can be used recall a number from memoiy and to generate the signalling command. And, of course, the itqnit 
device on the server, including a voice k^board, can also be used to issue ari emission command, and in tiie invened 
use s^lication, is used to issue a signalling command 

2 0 Also of interest are various ways of controlling die storage and retrieval of phone luimbers and associated 

oihanced user information to and from various locations in the telephone number memory. A memory command, not 
explicitly depicted on FIG. 18, can of course be issued from either a manual or voice keyboard on the telephone. Such 
a command can also be issued by the server, as might be the case in FIG. 6, where the secretary has already determined 
how the numben are to be ocgatuzed when tttsy are sent to Uie primary user's phone. Storage schemes are also easily 

25 based on die contents of the storage locations in the memory, for example, as in FIG. 3, v/hm an emitted number is 
stored into the next available empty location in the phone luimber memory and later recalled by reference to that 
memoiy locatioiL Finally, a more sofdiisticated memory management scheme is the random access sdieme outlined in 
FIG. 13, \^iere the user sillies a voice pattern (ot other enhanced user information, e.g., a character string — vAdch 
can originate widi the caller or die call recipient) to be stored in assodation vwth an emitted number, and the subsequent 

30 recall of this number for signalling is based on the user uttering a comparable voice pattern (or supplying ctmiparable 
other enhanced user infiannation) at a later time, without concern for the numbering or ordering of the various storage 
locations. 

Functional Variations 

3 5 Starting with these primary embodimertts and variations, many further functional variations and combinations 

are possible. For example, when the server of either FIGS. 18 A) or B) is provided a directory telqahone number 
memoiy, dijen die emission in coded form of a number from that memoiy in response to a directory lookup request 
corresponds with die directory asastance application of FIG. 4. The directory number "no longer in service" and "for 
fivther information, call . . ." applications described earlier are dose variations of this basic directory assistance 



OCID: <WO_9945687A1_L> 



wo 99/45687 




PCTAiS98/04024 



application, based on deactivated and newly-activated telephone number memories, and a newiy-activated telephone 
number memory, respectively. In these applications, ^what is most relevant is that this directory infonnadon be in the 
server to begin with, not how it got there originally. Nevertheless, the original "input" of directory infonnation into a 
such a server might be, for example, via a computer disk drive or even a compact optical disk drive (vMch can contain 
5 enou^ directoiy infonnation to cover an entire region of the countiy). while real-time modifications to this inforaiation 
could be input, for example, fi:om modifications to customer accoimt information made at a phme company's business 
ofiBce, via a switched connection to that ofSce. 

User-customized directory assistance is possible in the enhanced user infonnation environment by associating 
a password with each number in these directoiy assistance applications, and allowing a caller to customize (e.g., add, 

1 0 modify, delete) the enhanced user information associated with that number, over tiie connection, by supplying the 
proper password proving that the number is in fact the caller's own number. In effect, this could enable user- 
customized, on-line, real-time, interactive, enhanced user infonnation "yellow page" directories, and similar enhanced 
user infonnation variations of telephone directories, as discussed eariier in connection with FIG. 4. 

In an important fimctional variation of FIG. 18, the telq>hone and/or various servers Oncluding subservers) of 

15 FIG. 18 can comprise computer hardware and software enabling die telephone user to process and othervMse transfonn 
tdei^ionenmibers and enhanced user information residing in and passing ti^ For 
cxanq>le, hardware and software in a server or telqrfume can be used to translate information stmd in one language, 
into anoAer language, thereto &dlitating development of communications systems enabling even more universal ^ 
communicatim among people. Indeed all manner of operation upon and manipulation of telephone numbers and 

20 related enhanced user inforniation can occur with appropriate^ a 
tdephone. 

Similarly, various databases linked to telephone numbers and the enhanced user infonnation associated 
therewith enable imegration of this system into various systems for personal organization and assistance. Such 
databases can con^mse virtually any infoimation for which linkage with a telqshoi^ nimsber and the enhaiKed user 

25 information associated therewith is usefiil. As discussed eariier, for example, in one form of interaction between 
numbering infonnatimi and a persona] digital asslscmt, a user calendar could cross-refeienoe die user's schedule with 
various phone numbers rqsresented in the system, including appointments made to follow tqp on the call, scheduled 
times for callbacks, other related actions or plans, etc. In ooimection with some of die hardware and software just 
described, sudi a database can even control or initiate die callback of tdephone numbers, or can alert fbc user that such 

30 a callback is necessary. Records can be maintained of calls received and the status and disposition of activities 
associat ed with these calls. And many other similar, database-linked applications are possible. 

On the telephone itself, another usefiil fimctional variation is that discussed in FIG. 8, wherdn the tdephone 
also comprises the combined fimctionality of more traditional pagers, answering machines and caller ID devices, and 
where die "caller identification" information that is output by the telephone to advise the recipient who is calling and 

35 what the caU is about can include a broad range of enhanced user information that is customized by the caller on the 
caller's device, not by a phone company at a central office switch. This includes automated call pickiq) to automatically 
picki^ an incoming call, establish the connection, possibly send om a message, tone or similar indicator for the caller to 
emit die telephone number and optional enhanced user information, store the emitted number and enhanced user 
information in the telephcme number and E.U.L memories, and terminate the connection, based on automated call 
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pickup conditions such as detection of an incoming call, completion of a specified number of rings or expiration of a 
specified time period without the user first picking up the telephone, an entiy at the telephone keyboard, or the caller ID 
detection of a call fitting a particular user-defined profile. It also includes allowing the user to maintain the connection 
and enable manual phone pickup by the user for a brief period of time following automatic call pickup and output of the 
5 emitted number and optional enhanced user information by the output device and prior to termination of the connection, 
similarly to how one can pick up a telephone to connect with an incoming call to an answering machine, if desired, once 
the voice on the machine indicates vs^o is in feet calling. Also useful is the telephone device generating a DTMF signal . 
corresponding to a number in memory, so that the number can be signalled by holding this device in close proximity to 
a second telephone sounding a DTMF*responsive dial tone. Call waiting variations disaissed in FIG. 9, with enhanced 
10 user information, can also di^lay user-customized caller identification information, including an emitted telephone 
number and associated enhanced user infomaation firom the caller, allowing the phone user to dtteimine whether or not 
to inten\q)t the current call and pickup die waiting call, and in ariy event, providing the phone user with the emitted 
number for later callback. Widi a caller ID signal being matched against a user-defined profile, the phone itself can also 
detennine vAiether or not to inten^it the present call to receive the call waiting. Finally, as noted in the above 
15 discusaon of ou^ut devices, the tdephcme itself can easily be provided means to emit phone mmbers and enhanced 
user information in the telephone, over the connection, to yet another device. 

On die servers (indudirig subserversX it is a helpfiil variation to include means through which the server can 
be commanded to organize telq^one numbers and other information on the server before emission to the teiq)hone. 
Such means of organizing phone numbers may often comprise the. computer hardware, software and databases 
20 {jtor^ sf^ earlier. In FIG. 6, this was achieved by a secretary organizing riumbers in the server through the input device. 
But, as discussed, user profiles vn&i a pp ro p r i ate software can also be used to achieve this, as can signals generated by 
the telephone user and sent torn tfte telephone to the server over the connection so as to command the server in its 
numbering organizatioiL Call and ffiht!»n*H user infomaation selection, wherein a |dione user can determine by a 
command to die server whedier or not to transmit a particular phone number or item of enhanced user information fiom 
25 the server to the telephone is yet another way of enablir^ tibe i^ne user to orgaiuze die information on the server. It is 
also he^fid for the server to be cq)able of inhiatir^ a call to the telephone ^en a call initiation condition has been 
rftfvigpii^ hy thP' ft^rwr^ niB rfimi«aMd in ctmnecrion witfi FIG. 10. Of couTse, tfietdq)hone's number wouU be entered 
to reside in a memory within die server so diat the server-initiated call will be signalled to the correct number. This call 
initiation oonditim can be based on die quantity of calls received by the server, the receipt of a particular telei^one call, 
30 or a vser profile defining a more complex set of conditions under which the call should be initiated. 

With this server call initiation variation, as discussed earlier, one can combine the functionality of FIGS. 5, 8 
and 10 to reproduce the functionality of a paging system with added memoiy-based callback functionality, without the 
need for separate subscription to a paging service. Particularly, by setting the server to initiate a call to the primary 
user's telephone any time it receives a call (i.e., by basing the call initiation condition on the quantity of calls received by 
35 die server and by setting the quantity of calls needed for server initiation of a call to be equal to "one"), and by settir^ 
die primary user's phone to automatically pidn^i an incoming call immediately and store die emitted number straight 
into memory without any intervention by die user (i.e., where the automatic call pickup condition comprises detection of 
any incoming call), a user can ftgtaWigh his or her own paging service based completely on his or her own end- user 
equiinnent, and vvithout any need vAiatsoever for a centralized paging service. The primary user's server acts just like a 
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paging service receiving and forwarding callback numbers for incoming calls as they are received, and the primary 
user's phone acts just like a pager, storing c^lback numbers straight into memoiy as soon as they are received. Unlike 
in a paging service, these numbers can also be later recalled and signalled from the telephone's memory. Again, this 
c^iability is based completely on the intelligence of the end user equipment, not the network. By eiry)loying varying 
5 combinations of the parameters defining the call initiation and the automatic call pickiq> conditions, the user can 
precisely configure and customize the user-defined paiging service to his or her own individual tastes and priorities. 
And as noted, a related variation of thiis invention also includes the situation where a pager in a more traditional, 
centralized paging service is combined with a telefriume allowing niemoiy-based signalling of telq>hone numbers in the 
pager's telq>hone number memory. 
1 0 Also helpfiil is a clock providing a date and time which the telephone and the server devices can utilize to 

"stamp" a telephone ntmibo- with associated information regarding the date and time when that call was first received 
by the device. 

Finally, as discussed in connection with FIG. 17, a usefiil variation involves "inverted use," v^toein the 
telephone has conference call capability based on emitted numbers stored in its memory, and the server has the 
15 capability to control the telephone, particularly memory recall and signalling by the telephone. As discussed, this 
variation is even more flexible if both die server and the telephone have a conference call c^;iability. These variations 
can be particulaiiy usefiil in reducing toll charges vtoi calling a series of out-of-area phone numbers. 

While only ceitahi prefened features of the invention have been ilhistrated and descri^^ 
changes and substi t utions will occur to those skilled in fee ait It is, tiietefore, to be understood that the i^jpended 
20 claims are intended to cover aU such modifications arid diai^ as fellwitim 
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Whatisdaimed is: 

1 1. An end-user customizable* end-user telephone equipment-based paging and messaging system, the system 

2 con^>rising a server and a telephone-pager each having a connection to a switched telqshone netwoiic; 

3 the server compriang: 

4 an iiq>ut device; 

5 first reception means responsive to the input device for receiving at least one received telephone 

6 number into the server as at least one resident telephone number, 

7 means responsive (o a call initiation condition, to initiate a telephone call from the server to the 

8 telephone-pager and initiate a connection therebetween over said switched telephone network; 

9 an aiodiiaiy memoiy storing an auxiliary telephone number which is the telephone numl>er of the 

1 0 telephotie-pager, which the server uses to initiate said telq)hone call to said tdephone-pager, and 

11 emission means responave to an emission ccmunand f<x emitting in coded fomi. at least one of said 

12 resident telephone numbers, from the server to the tdephone-pager over the connection therebetween, as at 

13 least one emitted telq>hone number; and 

14 the telephone-pager comprising: 

15 a telq3hone number memoiy c<»nprising at least (me storage location storii^ a telephone number; 

1 6 means responsive to an automatic call pickup condition to automatically pickup an incoming call and 

17 establish tiie connection between the server and the telephone-pager, 

1 8 second reception means responsive to receipt of said at least one emitted telephone number over said 

19 connection between the server and the telephone-pager for storing said at least one emitted number into the 

20 telephone nimtber memoiy, as a stored telephone number; 

21 call termination means to tenninate said connection foUovving said storing of the at least one emitted 

22 tdq^cme number into tiietelq)hone number memory; and 

23 an oiiQnit device oiitputting at least one of the stored telqshonezujii^ 

1 2. Tlie system of claim 1, said telq>hone-pager fiirtfaer omiprising retrieval and signalling means re^pon^ve to a 

2 retrieval and signalling command for retrieving an emitted number from its storage location in the telq>hone number 

3 memoiy and then calling the retrieved emitted number. 

1 3. The system of claim 1, vt^ierein said call initiation condition is generated by virtue of the server con^aring at least 

2 one of said received telephone numbers to a plurality of telephone numbers pre-defined in a custom call initiation 

3 profile and matdiing said at least one received telephone number with one among said plurality of telephone numbers. 

1 4. The system of daim 1, wherein said call initiation condition is generated whenever a call has been received by the 

2 server. 

1 S. The ^stem of claim 1, wherein said call initiation condition is generated by virtue of die server comparing the 

2 quantity of calls recdved said server with a call quantity pre-defined in a custom call initiation profile. 

1 6. The system of datm 1, wherein said caUimtiation conditions generated by virtue o 

2 defined time in a custom call initiation profile. 

1 7. The system of daim 1, the tdephone-pager fisther con^nising: 

2 means to initiate a telephone caU from said tdephone-pager to said server and establish said ooimection 

3 therebetween over said switched telephone network; 
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means to generate said emission command from the telephone*pager to the server over said connection 
therebetween. 

8. The system of claim 2, the telephone-pager further comprising: 

means to initiate a telephone call from said telephone-pager to said server and establish said connection 
therebetween over said switched telephone network; 

means to generate said emission command from the telephone-pager to the server over said coimection 
therebetweea 

9. A system for obtaining, storing and signalling telqshone numbers, the system comprising a server and a telephone 
each having a connecdon to a switched tdephone network; 

the server comprising: 

an input device; 

first reception means responsive to the inptit device for receiving at least one received telephone 
number into the server as at least one resident telephone number; 

. emission means responsive to an emission command for emitting in coded form said at least one 
resident telq)hone nimiber« from the server to the telephone over a connection dierebetween, as at least one 
emitted telq}hone number, 
the telephone comprising: 

a voice keyboard responsive to a plurality of vocal utterances, each of said utterances corresponding . 
and having an effect identical to the manual depression of one of a plurality of keys on a manual telephone 
keyboard; 

a telephone ruimber memory comprising a phnlity of storage locations storing telqihone 

numbers; 

second reception means responsive to receipt of said at least one emitted telephone number over said 
coimection between the server and the telephone for storing each emitted number into a storage location in the 
telephone number memory as a stored telephone number; and 

retrieval and signalling means responsive to a retrieval and signalling command for retrieving an 
emitted number from its storage location in the telephone number memory and then calling said retrieved 
emitted number, wdierein 

said retrieval and agnalling command is issued by vocal unenmce into sai^ 

10. A system for obtsuniiig, storii^ and signalling telq^ione numbers, the system conqmsing a server and a telephone 
each having a connection to a switched telephone network and a connection to one another over the switched network: 
the server conq;msing: 

an input device; 

first reception means responsive to the input device for receiving at least one received telephone 
number into the server as at least one resident telephone number, 

emission means responsive to an emission conunand for emitting in coded form said at least one 
resident telei^ne number, from the server to tfie telqshone over a connecdon therebetween, as at least one 
emitted telephone mmiber; 
die tdephone comprising: 
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11 a voice keyboard responsive to a plurality of vocal unerances, each of said utterances coiresponding 

1 2 and having an effect identical to the manual dq}ression of one of a plurality of keys on a manual telephone 

1 3 keyboard; 

14 a telephone number memory comprising a plurality of storage locations storing telephone 

15 nimibers; 

16 ' second recepdon means responsive to receipt of said at least one emitted telephone nimiber over said 

1 7 connection between the server and the telephone for storing each emitted number into a storage location in the 

1 8 telephone number memory as a stored telephone number; and 

1 9 retrieval and signalling means re^nsive to a retrieval and signalling command for retrieving an 
2 0 emitted number from its storage location in the telephone nimiber memory and then calling said retrieved 

2 1 emitted number; wherein 

22 said emission command is issued by vocal utterance into said voice keyboard. 

1 11. A system for obtaining, storing and signalling telephone numbers, the ^em comprising a server and a telephone 

2 each having a cotmection to a switched tdephone network: 

3 the server comprising: 

4 an input device; 

5 first reception means responsive to the ir^>ut device for receiving at least one received telephone 

6 number into the server as at least one residem telephone number, 

7 emission means responsive to an enussion command for emitting in coded form said at least <me 

8 resident telephone number, from the server to the telephone over a connection therebetween, as at least one 

9 emitted telephone number; 

10 the telephone comprising: 

11 a voice pattern memory conquising a plurality of storage locations storing a plurality of voice 

12 patterns as stored voice pattens; 

13 a voice input and pattem generating device generating a machine-readable representation of a vocal 

14 utterance into the device; 

1 5 voice storage means re^nsive to the voice ii^ut and pattem genetating device for storing said 

1 6 machine-readable representation of said vocal uttenmoe into the voice pattem memory as one of said stored 

17 voice patterns; 

1 8 means for detecting a matdi between a secotul vocal utterance into the voice input and pattem 

1 9 generating device and one of said stored voice patterns; 

20 a telq>hone number memory comprising a plurality of storage locations storing telephone numbers; 

2 1 second recqption means responave to receipt of said at least one enutted telephone number over said 

22 connection between the server and the telephone for storing each emitted nimiber into a respective storage 
2 3 location in the telephone number memory as a stored telephone number in association witii one of said stored 
24 voice patterns; and 

2 5 retrieval znd signalling means responsive to a retrieval and signalling conunand for retrieving an 

2 6 emitted number from its storage location in the telephone number memory and then calling said retrieved 

27 emitted number; wheron 
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28 the emitted number is selected and reeved from one of said plurality of storage locations in said 

29 telephone number memory, and then called, based upon detecting a match between said second vocal 
3 0 utterance and the stored voice pattern associated with said retrieved emitted number. 

1 12. A system for obtaining, storing and signallirig telephone numbers, the system comprising a server and a telephone 

2 each having a connection to a switched telej^one network: 

3 the server comprising: 

4 an iiqsut device; 

5 first reception means responsive to the ir^ut device for receiving at least one received telq>hone 

6 number into the server as at least one resident telephone nimiber; and 

7 emission means responsive to an emission command for emitting in coded form said at least one 

8 resident telephone number, from the server to the telephone over a connection therebetween, as at least one 

9 emitted telq>hone number; and 

10 the telephone comprising: 

11 a telephone number memory comprising a plurality of storage locations storing telephone numbers; 

12 second reception means responsive to receipt of said at least one emitted telephone number in coded 

13 form frcmi the server to the tdephone over a connection therebetween for storing each emitted number into a 

14 respective storage location in the telephone mnnber memory; 

15 retrieval and signalling means responsive to a retrieval and signalling command for reirieiing an 

16 emitted number from its storage location in the telephone number memory and then calling said emitted 

17 number; and 

1 8 conference call means responsive to the retrieval and signalling command, to signal and establish a 

1 9 conference call among several telephone addresses on the switched telephone networic by retrieving and 
2 0 signalling telephone numbers stored in the telephone nimiber memory; 

2 1 wherein the retrieval and signalling conmiaiul comprises an entry at the server input device emitted 

2 2 from the server to the telephone over the cormecdon; 

23 wherein the telephone, upon receipt of said retrieval and signalling command. Initiates a first 

24 tdqdione call to a first telq[>hone address by retrieving aixi calling an emitted telephone number stored in the 

25 telephone number memory while maintaining Ifae connection between the telei^Kme and server thereby 
2 6 establishing an initial conference call among die s»ver, the telephone, and the said first telq>hone address, and 
27 similarly imtiates additional telq)hone calls to additional telephone addresses by retrieviiig and calling 
2 8 additional emitted telephone numbers stored in the telephone number memory if the signalling conmumd so 
2 9 ind icates, while maintaming die initial conference call, tiiereby adding said additional telq>hone addresses to 

30 said initial conference call. 

1 13. The system of claim 12, M^erein the telephone nuuntains the cormecdon between the telephone and the server after 

2 termination of the call between the telephone and the devices called using said emitted telephone nimibers stored in the 

3 telephone number memory, enabling second aiul subsequent conference calls to be similarly placed if the signalling 

4 conmiand so directs. 

1 14. A tdq>honetuimber arid associated ififorniation server coiiiprisiiig: 

2 a telephone mimber memory comprising a plurality of storage locations storing telephone numbers; 
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3 an information memory compii^g a plurality of storage locations storing associated information 

4 linked to and associated with each of said telephone numbers stored in the telephone ntmiber memory; 

5 first emission means responsive to an emission command for enutting in coded form at least one 

6 telephone number residing in the telephone numbo' memory* from the server to a telephone over a connection 

7 therebetween, as at least one emitted telephone number; 

8 second emission means responsive to said emission command for emitting associated information in 

9 the information memory and associated with said at least one emitted telephone number, in coded form, from 

10 the server to said telephone over the cormcaion therebetween, as emitted associated infomiation; 

11 means responsive to a call received by the server from the telephone over the connection 

1 2 therebetween for collecting information indicative of a particular telephone number residing in said telephone 

1 3 number memory, desired by a caller piacir)g said call; 

14 means re^nsive to the information indicative of the particular telephone number desired by the 

1 5 caller for lookii^ up said particular directory telephone immber in ssud telqihone number memory; 

16 a password code memory conqnising a plurality of storage locations storing personal identification 

1 7 password codes assodated with each directory telephone number in said directory telephone xmmber memory; 

18 and 

19 means reqponave to a second call from a second caller received by the server torn the a second 
2 0 telephone over a second connection therebetween for operating i^on said stored associated information; 

2 1 wherein the emission command comprises successful completi<»i of said looking up in said directory 

22 telephone number memory of said particular telephone number desired by the caller, the emitted telephone 
2 3 niraiber is said directory telephone nimiber yielded by said looking up, and the emitted associated information 

24 is said associated information associated witii the emitted telephone number; and 

25 wherdn tiie second caller, by supplying information indicative of the second caller's own directory 

26 telqshone mmiber and oorrectly sillying the personal identification password code associated with the 
2 7 second caller's own directory tdei^one nuniber, is thereby enabled to operate i^xm tiie associated information 
28 linked to and assodated with the second caller's own directory telq>hone number. 

1 15. The server of claim 14 in combination with a telq^onc. eadi having a i^sical ccmnection to a switched telephone 

2 networic, die telephone comprising: 

3 a second telephone number memory comprisii^ a plurality of storage locations storirig 

4 telephone numbers; 

5 reception means responsive to receipt of said at least one emitted telephone number in coded form 

6 from the server to the telephone over the cotmection therd>etween for storing the at least one emitted number 

7 into a respective storage location in the second tdej^one number memory, as a second stored telephone 

8 number; 

9 second reception means reqxmsive to recdpt of said emitted associated information assodated with 

10 an emitted telephone number, emitted in coded form tram die server to the telephone over tiie comiection 

11 therebetween, for recdving into the telephone said emitted assodated information assodated witii said at least 

1 2 one emitted tdqahone number; and 

13 retrieval and signalling means responsive to a retrieval and signalling oonmiand for retrieving an 
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1 4 emitted number from its storage location in the second telephone number memoiy and then calling said 

1 5 retrieved emitted number. 

1 1 6. An end-user customizable, end-user telephone equipment-based paging and messaging server comprising: 

2 an ii^>ut device; 

3 first reception means re^nsive to the iiq)ut device for receiving at least one received telephone 

4 number into the server as at least one resident telephone number; 

5 means responsive to a call initiation condition to inidate a telephone call from the server to a 

6 telephone-pager and initiate a connection therebetween over a switched telephone networic; 

7 an axixiliary memory storing an auxiiiaiy telephone number wiiich is the telephone number of the 

8 telephone-pager, w^ch the server uses to initiate said telephone call to said telephone-pager, and 

9 emission means re^nsive to an emission command for emitting in coded form, at least one of said 

10 resident telephone numbers, from the server to the telephone-pager over the connection therebetween, as at 

1 1 least one emitted telephone number. 

1 17. The system of claim 16, wAmiein said call initiation condition is generated by virtue of the server comparing at least 

2 one of said received telephone numbers to a plurality of telqdione numbers pre-defined in a custom call initiation 

3 profile and matching said at least one received telephone number with one among said plurality of tdq>hone numbers. 
18. The system of claim 16, lAteein said call initiation condition is generated whenever a call has been 

server. 

1 19. The system of claim 16» wherein said call initiation condition is generated by virtue of the server comparkig the 

2 quantity of calls received by said server with a call quantity pre-defined in a custom call initiation profile. 

1 20. The system of claim 16, wherein said call initiation condition is generated by virtue of the actual time readung a 

2 pre-defined time in a custom call initiation profile. 

1 21 . An end-user customizable, end-user telephone equipment-based telq)hone-pager comprising: 

2 a telephone number memory comprising at least one storage location storing one telephone number, 

3 means responsive to an automatic call pickup omdition to automatically pickup an incoming call 

4 over a switdied telqihone networic and establish a connection between a calling server and the teiephcme- 

5 pag^, 

6 reoq)tion means respondve to tccdipt of at least one emitted telephone number over said omnection 

7 between tite server and tfie telephone-pager for storing said at least one emitted number into the telephime 

8 number memory, as a stored telephone number, 

9 call tennination means to terminate said connecticm foUowiiig said storing of the at least one emitted 

1 0 telephone mmiber into the telephone number memory; and 

1 1 retrieval and signalling means responsive to a retrieval and signalling command for retrieving an 

12 emitted number fit>m its storage location in the telephone number memoiy and then calling the retrieved 

13 emitted number. 

1 22. The system ofdaim 21, the telq}hone-pagerfiirther comprising: 

2 means to initiate a telephone call from said te]q>hone-pager to said server and establish said cormection 

3 therebetween over said switched telephone networic; 

4 means to generate said emission command firom the tdq^ione-pager to the server over said comiection 
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5 therebetween. 

1 23. A paging device comprising: 

2 reception and storage means to receive at least one teIq>hone number emined in coded fonn from a paging 

3 network server and store said at least one telephone number into a storage location in a telephone number memoiy of 

4 said pager; 

5 connection means enabliog said paging device to connect to and place a call on a switched telephone networic; 

6 and 

7 retrieval and signalling means enabling said pager to retrieve a number stored in said telephone number 

8 memoiy and then call said telej^one number using said connection means. 

1 24. A method for receiving pages and messages through an end-user customizable, end-user telephone equifmient- 

2 based paging and messaging system, the system comprising a server and a tdephone-pager each having a co^^ 

3 a switched telephone network, comprising the steps of receiving pages from tiie server to the telephone-pager by: 

4 receiving at least one received telq)hone number from an iiq;>ut device into the server as at least one readent 

5 telq}hone number, 

6 generating a call initiation condition; 

7 initiating a telephone call from the server to the telephone-pager and initiating a connection therebetween over 

8 said switd^d telephone n^work in re^nse to said call initiation coiulition, wherdn the telephone number of the 

9 telephone-pager, whid) die server uses to initiate said telephone call to said tdephone-pager, is stored in an auxiliary 

10 memory of the server; 

11 the telephone*pager automatically picking up an incoming call and establishing a connection between the 

1 2 server and the telephone-pager, in response to an automatic call pickup conditipn; 

13 emitting in coded form at least one of said resident telephone numbers, from die server to the telephone^pager 

14 over die connection therd)etween, as at least one emitted tdephone number; 

15 recdving said at least one emitted tdephone number over said connection between the server and die 

16 telephone-pager, into the tdephone-pager; 

17 storing each reodved emitted number into a respective storage location in a tdephone number memoiy of die 

18 telephone-pager, as a stored tdq>lume number; 

19 terminating said connection following said storing of die at least one emitted tdephone nuniber into the 
2 0 telq>hone number memory of the teleptone-pagen and 

2 1 outputting at least one of said stored telephone numbers. 

1 25. The method of claim 24, comprising die fiother steps of: 

2 retrieving an emitted number from its storage location in the telephone number memoiy; and 

3 calling the retrieved emitted number. 

1 26. The method of claim 24, wherein said the step of generating said call initiation condition occurs by virtue of the 

2 server comparing at least one of said reodved telq;>hone numbers to a plurality of tdephone numben pre-defined in a 

3 custom call initiation profile and matching sdd at least one received telq)hone number widi one amotig said plurality of 

4 tdephone numbers. 

1 27. The mediod of claim 24, ^^Aierein said die step of generating said call initiation condition occurs whenever a call 

2 has been reodved fay the server. 
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1 28. The method of claim 24. wherein said the step of generating said call initiation condition occurs by virtue of the 

2 server comparing the quantity of calls received by said server with a call quantity pre-defined in a custom call initiation 

3 profile. 

1 29. The method of claim 24, wherein said the step of generating said call initiation condition occurs by virtue of the 

2 actual time reachii^ a pre-defined time in a custom call initiation profile. 

1 30. The method of claim 24, comprisii^g the further steps of retrieving messages fiom the server to tfte telephone by: 

2 initiating a telephone call from said telephone-pager to said server and establishing a connection therebetween 

3 over said switched telephone network; and 

4 generating said emission command from the telephone-pager to the server over said connection therebetweea 

1 31. The method of claim 25, comprising the further steps of retrieving messages fix)m the server to the telephone by: 

2 initiating a telephone call from said telephone-pager to said server and establishing a connecdon therebetween 

3 over said switched telephone network; and 

4 generating said emission command from the telq)hone-pager to the server over said connection therebetweea 

1 32. A method for obtaining, storing and signalling telephone numbers through a system comprising a server and a 

2 telephone each having a connection to a switched telq)hone network, conqnising the steps of: 

3 receivixig at least one received tele|toie number from an input device into the server as at least one resident 

4 telq>hone number; 

5 emitting in coded fonn at least one of sad resident telephone numbers, fit>m the server to Ae telephone over a 

6 connection therebetween, as at least one emitted telephone number 

7 receiving said at least one emitted telcfdione number over said connection between the server and tfw 

8 tdqihone, into the telephone; 

9 storing each emitted number into a re^ective storage location in a telq>hone number memory of the 

10 telqihone, as a stored telephone ntmiber; and 

1 1 retrieving an emitted number fit>m its storage location in the telephone number memory and then calling the 

12 retrieved emitted number, in response to at least one vocal utterance into a voice keyboard, each said utterance 

13 coneqHmding with and having an effect identical to the manual depression of one of the plurality of keys on a keyboard 

14 ofsaidtelef^ne. 

1 33. A method for obtaming, storing and signalling telq>hone numbers through a system oonqirising a server and a 

2 tdephone each haviiig a connection to a switdiedtdqshone network, comfmsu^ 

3 receivit^ at least one received telephone number fixmi an input device into the server as at least one resident 

4 telephone number; 

5 emitting in coded form at least one of said resident telephone numbers, fiY>m the server to die tdephone over a 

6 connection tiierebetwcen, in response to at least one vocal utterance into a voice keyboard, each said utterance 

7 corresponding with and having an effect identical to the manual depression of one of the plurality of k^ on a keyboard 

8 of said tel^hone, as at least one emitted telephone number, 

9 receiving said at least one emitted telephone number over said coimection between the server and the 

10 telephone, into the telephone; 

11 storing each emitted number into a respective storage location in a telephone number memoiy of the 

12 tdqihone, as a stored telephone number; and 



30CID: G9456a7At I > 



wo 99/45687 

43 

13 retrieving an emined number torn its storage location in the telephone number memory and then calling the 

1 4 retrieved emined number. 

1 34. A method for obtaining, storing and signalling telephone numbers through a ^tem comprising a server and a 

2 telephone each having a connection to a switched telephone network, comprising the steps of: 

3 storing a machine-readable representation of a vocal utterance into a storage location in a voice pattern 

4 memory as one of a plurality of stored voice patterns; 

5 receiving at least one received telephone number from an input device into the server as at least one resident 

6 telephone number, 

7 emitting in coded fonn at least one of said resident telephone numbers, from the server to the telephone ova- a 

8 connection therebetween, as at least one emitted telephone number, 

9 receiving said at least one emitted telephone number over said connection between the server and the 

1 0 telephone, into the telephone; 

1 1 storing each emitted number into a re^>ective storage location in the telephone number memory as a stored 

12 telephone number in association vMth one of said plurality of stored voice pattans in a voice pattern memory of said 

13 telephone; 

14 retrieving an emitted number from its storage location in the telq;>hone number memory and then calling the 

15 retrieved emitted number, based upon detecting a match between said second vocal utterance and the stored voice 

16 pattern associated Math said retrieved emitted number. 

1 35. A method for obtaining, storing and signalling telephone numbers throu^ a system comprising a server and a 

2 te[q)hone each having a connection to a switched telephone network, comprising the steps of: 

3 receiving at least one received telephone number from an iiipitt device into the server as at least one resident 

4 telephone number; 

5 emitting in coded form at least one of said resideitt telq;>hone mmibers, from the server to the telephone over a 

6 connection therebetween, as at least one emitted telei^one nimiber; 

7 ' storing each emitted number into a re^>ecttve storage location in a telephone number memory as a stored 

8 telephone number, 

9 retrieving an emitted number from its storage location in the telefdione number memory and then calling the 

10 retrieved emitted number in response to a signalling command emitted from tfie server to the telephone over the 

11 connection, Miiile maintaining the coimection between the telephone and server, thereby establishing an initial 

1 2 conference call among the server, the telephone, and said first telef^one a d d r ess; and 

1 3 similarly initiating additional telephone calls to additional telephone addresses by calling additional retrieved 

1 4 emitted telephone mmibers stored in the telephone rujmber memory if a further signalling command emitted from the 

15 server to the telephone over the connection so indicates, vMe maintaining the initial conference call, thereby adding 

1 6 said additional telephone addresses to said initial conference calL 

1 36. The system of claim 35, comprising the fiather stq> of maintaining tfie connection boween the telephone and the 

2 server after termination of the call between the telephone and the devices called using said emitted telephone numbers 

3 stored in die telephone mahber memory, enabling second and subsequent conference calb to be similarly pbced if the 

4 signalling command so directs. 

1 37. A method for obtainiiig, storing and signalling telephone numbers throt;^ a system oon^nising a server and a 
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2 telephone eadi having a connection to a switched telq)hone network, comprising the steps of: 

3 collecting infonnation indicative of a particular directory telephone number residing in a telqihone number 

4 memory comprising a plurality of storage locations storing telephone numbers, desired by a caller placing a call to the 

5 server from a telephone over a connection therebetween; 

6 looking up said particular desired directory telq>hone number in said telephone number memory; 

7 emitting in coded fonn said directory telephone number, from the server to the telephone over a connection 

8 therebetween, as at least one emitted telephone numben 

9 emitting associated information stored in an infonnation memory and associated with said at least one emitted 

1 0 tdephone number, in coded form, from the server to the telephone over the connection therebetween, as emitted 

11 associated information; and 

12 operating upon said stored associated information in response to a second call from a second caller received by 

13 the server from the a second telephone over a second connection therebetween; wherein 

14 die second caller, by supplying information indicative of the second caller's own directory telephone number 

15 and correctly s^iplying a personal identification password code associated with the second caller's own directory 

1 6 telq>hcme number, is diereby enabled to operate t^xm the associated infonnation linked to and associated with the 

17 second caller's om directory telq>hone number. 

1 38. The metfK)dofclaim37»iurtfiercorr9risinig the steps of: 

2 receiving said at least one emitted telephone taimber over said cotmection between die server and the 

3 telq>hone, irtto the telephone; 

4 storing eadi emitted number into a respective storage location in a telqphone number memory of the 

5 telephone, as a stored telephone number; atKi 

6 receiving into the telephone said emitted associated information associated with said at least one emitted 

7 telq>hone ruunber, 

8 retrieving an emitted number from its storage location in die telephone number memory; and 

9 calling said retrieved enutted number. 

1 39. A method for sending pages fitxm a server of an end-user customizable, end-user tdqdxme equipment-based 

2 pagjng arid messagir%systerii,comprisitig the stq»o£ 

3 receiving at least one received telephone number from an input device into the server as at least one resident 

4 tdqjhone number; 

5 generating a call initiation condition; 

6 initiating a telq>hone call from the server to a tdephone-pager and initiating a connection therebetween over a 

7 switched telephone n^work in le^nse to said call initiation condition, v^erein the telephone number of the telephone- 

8 pager, which the server uses to initiate said telq>hone call to said telqshone-pager, is stored in an auxiliary memory of 

9 the servos 

1 Q emitting in coded form at least one of said resident telephone numbers, from the server to the telephone-pager 

1 1 over die connection tiierd)etween, as at least one emitted telephone number. 

1 40. The mediod of daim 39, wherein said tiie step of generating said call initiation condition occurs by virtue of die 

2 server corrq)aring at least one of said received telq>hone mimbers to a plurality of telephone numbers pre-defined in a 

3 custom call initiation profile and matching said at least one received telephone number widi one amoi^ said plurality of 
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4 telephone numbers. 

1 41 . The method of claim 39, wherein said the step of generating s^d call initiation condition occurs whenever a call 

2 has been received by the server. 

1 42. The method of claim 39, v^iierein said the step of generating said call initiation condition occurs by virtue of the 

2 server comparing the quantity of calls received by said server with a call quantity pre-defined in a custom call initiation 

3 profile. 

1 43, The method of claim 39, vAerein said the step of generating said call initiadon condition occurs by viitue of the 

2 actual time reaching a pre-defined time in a custom call initiation profile. 

1 44. A method for receiving pages to a telephone pager of an end-user telqihone equipment-based paging and 

2 messaging system, comprising the steps of: 

3 the telephone-pager automatically picking up an incoming call and establishing a connection between a server 

4 and the telephone-pager, in lespoase to an automatic call pickup conditicm; 

5 receiving into the telephone-pageTt at least one telephone number emitted 1^ a server over a connection 

6 between the server and the telq>hone-pager using a switched telephone network; 

7 storing each received emitted number into a respective storage location in a telephone number memoiy of the 

8 telq)faone-pager, as a stored telephone number; 

9 terminating said connection foUowing said storing of the at least one emitted telephone number into the 

1 0 telephone numbo- memory of the telq)hone-pager, 

1 1 retrieving an emitted number from its storage location in the teiq>hone number memory; and 

12 calling the retrieved emitted number. 

1 45. The method ofdaim 44, comprising the further steps of retrieving messages fi^ 

2 initiating a telephone call firom said telephone-pager to said server and establishing a connection therebetween 

3 over said switched telephone networic; and 

4 generating said emission command firom the telq>hone-pager to the server over said connection tiierebetween. 

1 46. A method for uang a pagiiig device comprising the steps of: 

2 receiving into the pager, at least one telei^ione number emitted in coded form from a paging network server, 

3 storiiig said at least one tdephoi^ number into a storage location in a tdefrfione number memory of said pager; 

4 retrieving a number stored in said telephone number memory; and 

5 calling said telephone number using connection meatus enabling sud paging device to cormect to and place a 

6 call on a switched telephone network. 
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